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Proposed Outl ine of Groundwater Hydrology Stutly for Coop tl ine
by

R &11 Consultants

Utah Division of Oil ,  Gas & f l ining
September I  l ,  Igg4

! -_Pr 'el  iminary Invpst igat ions

l .  Li terature Review
- Regional and adjacent area geology- 6eologic contro ls on aqui fe i  f low-  Precipi tat ion, Recharge & spr ing/stream Discharge-  Basal  Water  Oual i ty

2.  Dr i l l ing of -  pre l imrnary t lon i tor ing Wel ls  |  _  |  5l2  wei ls  dr i i led f rom wi th in  fhe mine
and f  rom the surf  ace (between the mine
Bear Canyon Spring);
jocat ions are approxrmatery  ident i f ied 0n maps at tached
select ion cr i ter ia  inc lude access ib i l i ty ,  topography,
proxim' i ty to water areas in the mine, .ou..uge of
ei ther s ide of a faurt  zone; exact rocat ions near these
wi l l  be determined by condi t ions in  the mine

Subm i tted
Dated:

{

A step by step plan f or the proposed investigations into groundwaterhydrology at the Bear creek coop tline is ouilined for neview by DoGtl Thisoutl ine is based on discussions with DoGfl on september 10, f  gg4 and on aprevious proposal submitted by R&H consuttants to coop ll ining co. andreviewed by D0Gf1' This document is a supplement to the prgpgsal previouslypresented' Objectives and elements of cr i t ical phases of the investigationsare identi f ied and a tentat ive t ime schedule is presented. Five ma3or phasesare ident i f  ied. These are ( |  )  prerim inary invest igat ions; (2) Numerica I Frowand Contaminant Transport t lodel ing; i f l  Anatisis of modet results anddevelopment of groundwaten monitoring ptan; tqi t ; ; ;mentation ofmonitoring plan; and (5) Documentation and preparation of f inal report.

Out l ine.

Note' act iv i t ies proceeding
are marked by *.

I tem s represent i ng cont i nu i ng
paral le l  wi th other  act iv i t ie i

in

Est imated
Time (monthst

2x



- Dril l holes through the roof will also be completed
at locations 1,2,4-B; water samples wil l  be col lected,
static head and f low rates will be measured and the( conductivity of the composite aquifer system above\ 
the mine wil l  be estimated i f  possible

- wells dri l led to a max. depth of 100 to 200 ft .
(higher elevation wells dril led deeper),
in 20 to 30 ft. stages, with core samples & water
samples collected and water levels recorded at
each stage.
well  dri l l ing is terminated (except near faults)
if a thick (>20') impervious, dry bed is encountered.

3. Documentation of extent and nature of mine water z-z.sx
locations within the mine with percolat ion or 'other
mine water inf lows wii l  be precisefy identi f  ied
water'reservoirs'  in the mine wil l  be def ined
the rate of total water inf low into the mine wil t
be estimated
water qual i ty variat ions in the mine area wil l  be
documented (data from dril l ing program, mine water,
springs and roof percolation)
al l  data col lected wilr  be comelated to inf er the
mechanisms, directions and extent of f low and to estimate
recharge through mass balance techniques

Comments: The intent of these investigations is to provide the
framework for basal groundwater inf ormation. lt is hoped that at the
conclusion of this phase adequate information will have been obtained to
provide at least a preliminary indication of the f low patterns, recharge,
discharge, and flow contnofs and to project the geologic stnucture in the
mine and adjacent areas. Preliminary indications are that spring flows are
f ault controlled. ln the event that this observation is reinforced and
dri l l ing in a number of locations fai ls to indicate the pnesence of other
mechanisms of groundwater f low, addit ional dri l l ing may be necessitated
to more precisely identify the flow mechanism and recharge to the fault
zone. Locations for this dri l l ing wil l  be specif ied at this t ime. DOOH wil l
be presented (infor'mally) with the results from the dril l ing operations and
from the correlation studies as they become available.

(
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Prel iminaries
Selection of appropriate model
Projection of aquifer outcrops
necessary modif ications of computer code

Estimation of model input parameters
- aquifer thicknesses, lateral extent

Est imated
Time (monthsl

0.25-0.5

- f low boundaries
recharge (temporal and spatial distribution)
hydraul ic conductivity, storage coefficients, dispersivity
init ial  model runs wil l  be based on values estimated from
literature/experience for simirar formations. These
assumptions wil l  be systematical ly varied to perform
a sensitivity analysis of response

3. flodel applications and cal ibration 2-3
the response of mine area aquif ers will be simurated
as desribed in the original proposal to D0611
simulated water levels and spring discharges wilr  be
compared to observations and the values of model
parameters wil l  be adjusted as indicated
in case model results are highly sensit ive to
perturbations of model parameters or severe adjustments
are neccessary to establish an agreement between model
results and observations f ield tests wil l  be init iated to
verify the values of model parameters

Comments: Attention will primarily be focused on aquifers below the coal
seam mined. lni t ial  observations indicate that either the water in
aquifers above the coal seam exists in perched conditions or that these
aquifers are discontinuous. These aquifers are however important in the
proximity of the fault  zones. ln case prel iminary dri l l ing activi ty strongly
suggests a lack of significant water movement in the lower aquifers and a
pr0minence of fault dominated drainage the analysis shal I focus 0n
identi fying the f low mechanism of aquifer drainage to the fault  zone This
will be attained through the use of both the applications of numerical
models and of analytical solutions to the drainage flow problem (ref. Halek
and Svec, 198 I and Bear, I979). Both the upper and lower aquifers will be

t .
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modeled for the purpose. DO6f1 will be informed of the results of this
analysis.

(

t .
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{

I I I. Analysls qlmodel Ing results and develo,pment g[
groundwater monl toring plan

Estlmated
Time (months)

Analysis of results | - l.sx
simulated piezometric surfaces and water quality
parameters (e.9. TDs) wilr be contoured in the mine
area at a level of detail adequate to identify the
temporal (withln year) and spatial variations
f low patterns w i I I be establ ished f rom the simulat ions
impacts of mining 0n area aquifers will be assessed in
terms of both water quantity and quality impacts

t lonitoring Plan t- l .5x
the location and depth of additional monitoring wells
will be identif ied based on the previous analysis;
the number and depths of piezometers in each well
wi l l  be speci f ied
the miteria wil l  be the potential for impact, variabi l i ty
of the f low and contaminant transport patterns,
representativeness and adequate coverage of the study area

Comments: l t  is anticipated that a f inal set of l5 to 30 locations wil l  be
used f or m0nitoring. The number w il l be dictated by the observed
variablity/uniformity of the results and observations, the extent of water
encountered and by the extent of impact indicated. These locations shall
include both monitoring wells and area springs. The frequency of
monitoring wil l  be a function of the proximity of the site to f low
control/recharge/discharge areas, indicated temporal variabif ity,
accessibil ity and the availabil ity of prior data at the site. tlonitoring
locations may also be dif ferentiated between sites used for water
quantity, water quality or both quantity and quality measunements on a
similar '  basis. DOGI1 wil l  be inf ormed of the sites selected and their
just i f  icat ion pr ior  to the implementat ion of  the dr i l l ing plan.



Activi ty
l .  Completion of wells/piezometers

2. Collection of data at specif ied intervals

3. Re-calibration of model

(

IY- lmplementation of l lonitoring Plan

4. Specification of additional monitoring
sites as needed

Estimated
Time (months).

l -4

Monthly

Annually

At 1300'--Advance
in any undeveloped
reserve

after mining has progressed and a data base established
from the sites selected, theiflodel will be re-calibrated
to conform to the data obtained (concurrent precipitation,
discharge and water level records)

{

Comments: ltems 2-4 will proceed 0n a long-term time frame. Phase V
(f ol lows) wil l  be completed prior to these i tems.

V- Documentation & Finaf Reoort Preoaration

l. Preparation of final report
format of Chapter 7. l (Guidelines)
flaps/Figures showing projected outcrops
simulated and observed piezometric surface

Est imated
Time (monthsl

1.5-2

and water quality contours, stratigraphic secti0ns
f ault, spriftg, mine water inf low and mine water locations
cletailed output from simulations
addressing all issues raised by D0Gl1 in meeting of 9/.10/84
and at every stage of progress of the investigations,
specif ically addressing questions pertaining to f low
mechanisms, faulting, extent of aquifers, recharge
and discharge, and mining impact on water quantity

::1.:i:j';l-:ff l:ilH:i:ilffjl,i,ln'll:Tlffi :"'l::h1,,,
and of model input parameters

Comments: Regional and site information wil l  be addressed at appropriate
levels of  detai l .

I
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Note on Selection of Prel iminary l lonitoring Sites:

Sites l, 2 and I are near areas where the coal seam is depressed and
water percolates through the roof and collects on the floor. Sites 4-7 are
intended to provide coverage 0n either side of the fault that feeds the Bear
Canyon Spning. Sites 3 and 9 are used for completeness of a cross-section
of water level and quali ty data. Sites l0-12 are outside the mine. Sites
I I and 12 are very near the spring on either side of the fault. Site l0 is
between the mine and the spring. l t  is felt  that this set wi l l  be fair ly
representative.

{



APPEN,D,I,X 7:D

REGIONAL AQUIFER AND GROUND WATER STUDY

BEAR CREEK PERMIT AREA

CO-OP MINE

Scope

Reg iona l  aqu i fe r  and ground water  s tud ies  have been in i t ia ted  by  Co-op

M' i  n ing  Company  and  R&M Consu l tan ts ,  Inc .  P re l im inary  d r i l l  ho le  da ta  and

in te rpre ta t ion  are  presented  here in  and an  ou t l ine  and schedu le  fo r  con t in -

ued  s tud ies  i s  inc luded .

Seven  d r i l l  ho les  were  d r i l l ed  in  ear l y  Sep tember ,  1984  a t  the  loca-

t ions  jnd ica ted  in  the  a t tached  Dr i l l  Ho le  Loca t ion  P lan ,  F igures  1A th rough

1D.  The  d r i l l  ho les  r+ere  d r i l l ed  bo th  up  and  down f rom w i th in  the  m ine

work ings  and  ex tended  where  poss ib le  to  200  fee t .  Logs  o f  the  d r i l l  ho les

are  inc luded  in  F igure  2A th rough  2G.

0n August  22 ,  1984,  LaMonte  G.  Sorenson,  Sen ior  Eng ineer ing  Geo log is t

and Upmanu Lal  1 ,  Ph.  D.  ,  Ground I ' la ter  Hydrol  ogi  s t  ,  V i  s i  ted the Co-op Mi  ne

s i te  fo r  an  inspec t ion  o f  underground work ings  and sur face  fea tures .  Ground

water  occurrences and seeps were exami ned and ' in i  t i  a l  dr i  I  I  hol  e I  ocat ' ions

were sel  ected.  l '1r .  Sorenson and Dr.  Lal1 proceeded to i  nspect  outcrops

around  the  genera l  m ine  a rea ,  inc l  ud ' ing  the  Bear  Creek  spr ing  and  the  B i  r ch

Spr ing  areas .  The subsur face  and ground inspec t ions  were  supp lemented w i th

a  low leve l  aer ia l  reconna issance o f  the  genera l  permi t t  and sur round ing

areas .  These  subsur face ,  su r face ,  and  aer ia l  i nspec t ions  a re  the  bas is  fo r

th i  s  p re l  im i  nary  (  i  n i  t i  a l  )  eva l  ua t i  on  .

The  methodo log ies  ou t l i ned  a re  des igned  to  iden t i f y  the  fo l low ing :

1 .  The  dep th  be low  the  su r face  and  the  ho r i zon ta l  ex ten t  o f  t he  wa te r

tab l  e  and  aqu ' i  f e rs ;

The  l i t ho logy  and  t h i ckness  o f  t he  aqu i f e r s ;

The  uses  o f  t he  wa te r  i n  t he  aqu i fe rs  and  wa te r  t ab le ;

?.

3 .



4.

5 .

The qua l i t y  o f  subsur face  water ,  i f  encountered ;  and

The recharg€ ,  s to rage ,  and  d ischarge  charac te r i s t i cs  o f  aqu i fe rs  and

the  qua ' l  i t y  and quant i t y  o f  g round water ,  accord ing  to  the  parameters

and  in  the  de ta i l  requ i red  by  the  D iv i s ion .

I n i t i a l  conc lus i ons  and  f i nd ings  w i l l  be  comp le ted  by  Janua ry  1 ,  1985 .

Howeve r ,  due  t o  t he  comp lex i t i es  o f  t he  reg ion ,  an  on -go ing  s tudy  w i l l  be

conduc ted  t h rough  t he  l i f e  o f  m in i ng  ope ra t i ons  w i t h  qua r te r l y  upda tes

p rov ided  t o  t he  D i v i s i on  o f  0 ' i  I  ,  Gas ,  and  M in ing .

I f  a  s i t ua t i on  we re  encoun te red  wh i ch  was  s i gn i f i can t l y  d i f f e ren t  t han

p ro iec ted ,  d l l  m in i ng  ac t i v i t y  i n  t ha t  immed ia te  a rea  wou ld  cease .

The  D i v i s i on  wou ld  be  con tac ted ,  t he  s i t ua t i on  eva lua ted ,  and  a  new

cou rse  o f  ac t i on  ag reed  on  p r i o r  t o  r esump t ' i  on  o f  m in i ng  i n  t he  a rea

af fected.

Co-op

Div is ion  on

at tached.
l .{ 'z

i s  commi t ted  to  adherence  o f  t he  t ime  tab le  submi t ted  to  the

Sep tember  11 ,  1984  by  R&M Consu l tan ts ,  a  copy  o f  wh ich  i s  he re in
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El  ev .

7509

Grey Sandy Shale,

Ho le  1  Up

some carbon and coal

150

160

170

180

Grey-Brown ShaJ e , some carbon and coa'l

Grey  S i l t s tone , some carbon and coal

Grey-Brown Si l ty Sha le ,  ho  ca rbon

Dark Grey Shale,  no carbon

Grey  S i l t s tone, some carbon and coa]

Grey-Tan S i l t s tone,  ro  carbon

Grey-Tan S i l t y  Sha le ,  no  carbon

Yel low-Tan Sha le ,  no  carbon

Yel  I  ow C' layey Shale,  no carbon

Yel  I  ow-Tan S' i l  ts tone,  ro carbon

DRILL HOLE LOGS

FIGURE 2A



Elev .
7 49?

Ho le  2  Up

Grey-Clayey Shale,  some carbon and coal

Grey C' lay, some carbon and coal

Yel  I  ow-Tan Si ' l ty  Shal  e,  no carbon

Ye l low-Tan  Sha le ,  no  ca rbon

Yel I ow-Tan C1 ayey Sha le ,  no  carbon

Tan S i l t s tone,  no  carbon

0

10

40

50

70

Tan-Grey Si I ty

Grey  Sha le ,  no

Sha le ,  no

carbon

carbon

$
t

,

t
Grey S i l t s tone, some carbon and coal

200

FIGURE 29



Hole 1 Down
El  ev .

7 497

Grey Shal e, sornecarrbon and coal

Grey  Sandy  Sha le , some carbon and coal

Grey S i l t s tone, much carbon and coal

Grey-Li  ght  Brown Si  ' l ts tone, some carbon and coal

140

Grey-Li ght BrownSi l ts tone,  much carbon

170

Grey  S i  I  t s tone, very  l i t t le  carbon

FIGURE 2C



El  ev .

7 460

Hol e 6 Down

Grey Clayey Shale,  Coal  Streaks

Grey-Brown Clayey Shale,  much carbon

Grey Shale,  some carbon
Grey Sandy Sh:ale,  some carbon

L igh t  Brown S i l t s tone,  some carbon

NO CUTTING LOST WATER

0

5

20
25

30

40

FIGURE 2D



Elev .
7 46A

Hole 7 Down

L igh t  Brown S i l t s tone,  some carbon

L igh t  Brown C layey  Sha le ,  much carbon
Light  Brown-Grey Shale,  some carbon

L igh t  Brown S i l t s tone,  some carbon

Light  Brown Sandstone,  some carbon

L igh t  Brown S i l t s tone,  much carbon and coa l

Coa l  (95%) ,  L igh t  B rown S i l t s tone  (5%)

Brown S i l t s tone,  some carbon

Brown stone,  some carbon

NO CUTTINO LOST I^IATER

FIGURE 2E



Hole  9  Down
El  ev .
7474 0

5
10
15
20

Brown S i l t s tone,  much carbon
Grey-Brown Shal  e,  some carbon

Gre.y  C lay  Sha le .  much carbon
Light  Brbwn-Grey Shale,  some carbon

L igh t  Brown S i l t s tone,  ro  carbon

NO CUTTING LOST WATER

FIGURE 2T
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FRACTTIR{S €NCOT.NTEREN SOON AFTER trR TL L IN6

IIOL f I/F?s T\IEN DR iL L ED AT AN ANSL T T TO PE RHTT NN TNCR€NSE TN THE

AEPTIl ER TL L ED , FIIRTIIER FRNCTUR Til6 HR.s ENCOUNTERED SOON AFTER .
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NCT ATTACHED, EAT I . ITLL BE PTNEE NVATLNELE S4{GR7LY,

FIGURE 2G



DRILL LOG INTERPRETATION

A l l  ho les  (excep t  No .  11 )  we re  d r i l l ed  a t  app rox ima te l y  t he  l oca t i ons

ind i ca ted  on  t he  map  subm i t t ed  ea r l i e r .  The  l oca t i on  o f  Ho le  11  was  no t

access ib l e ,  and  a  su i t ab le  l oca t i on  (up  canyon ,  wes t  o f  f au l t )  cou ld  no t  be

eas i l y  de te rm ined .

No  wa te r  was  encoun te red  i n  any  o f  t he  ho les  d r i l l ed .  The  cons t ruc t i on

o f  a  map  de l ' i nea t i ng  the  p iezomet r i c  su r face  i n  t he  a rea  was  thus  no t  poss i -

b le .  The  on l y  s ta temen t  t ha t  can  be  made  in  th i s  rega rd  i s  t ha t  no  sa tu r -

a ted  wa te r  ex i s t s  t o  the  dep ths  d r i l l ed  above  and  be low  the  coa l  seam mined

(dep ths  a re  i nd i ca ted  on  t he  d r i l l  l ogs ) .  As  i s  ev i den t  f r om the  d r i l ' l  l ogs

the  ma te r ia l  above  and  be low  the  seam i s  composed  o f  i n te rbedded  sha les ,

s i l t s tones ,  c lays  and  sands tone . ,  The  p resence  o f  some o the r  coa l  seams  i s

a l so  i nd i ca ted .  By  and  l a rge ,  t he  geo log i c  ma te r i a l s  i den t i f i ed  have  qu i t e

l ow  pe rmeab i l i t i e s  and  wou ld  behave  as  aqu i f uges  o r  aqu i c l udes .  The  move -

men t  o f  wa te r  t h rough  these  ma te r ia l s  ( i f  and  when  sa tu ra ted )  wou ld  occu r  a t

a  ve ry  s l ow  ra te .  0n  t he  o the r  hand ,  t he  rap id  l oss  o f  d r i l l i ng  wa te r  i s

some  ho les ,  pd r t i cu l a r l y  t hose  d r i l l ed  nea r  t he  f auJ t ,  i nd i ca ted  t he  p re -

sence  o f  h i  gh l y  pe rmeab l  e  zones  such  as  f  rac tu res  .  Th i s  obse rva t i  on  i  s

cons i s ten t  w i t h  i n t u i t i ve  p r i o r  be l i e f s  t ha t  t he  sp r i ng  d i scha rge  and  re -

g iona ' l  g round water  hydro l  ogy are  cont ro l  I  ed by  fau l  t i  ng  and f  rac tures.

A t  t h i s  s t age  i t  appea rs  t ha t  m in i ng  has  no t  i n t e r cep ted  s i gn i f i can t

s to rage  i n  the  a rea ' s  aqu i fe rs  and  tha t  t he  impac ts  o f  m in ing  on  g round

wate r  movemen t  and  qua l i t y  a re  m in ima l .  The re  i s  a  po ten t i a l  f o r  impac t  o f

m in ing  on  g round  wa te r ,  i f  a  wa te r  bea r ing  f rac tu re  zone  i s  encoun te red

dur ing  m in ing .  A t  p resen t ,  t h i s  even t  canno t  be  fo recas t .  l , Ja te r  has  no t

been  encoun te red  i n  t he  v i c i n i t y  o f  f au l t s  i n  s ' i gn i f i can t  quan t i t i e s ,  i n  t he

a rea  m ined .  Even  above  the  coa l  seam mined ,  p resence  o f  wa te r  cou ld  no t  be

de tec ted  (d r i 1 l  ho les ) .  S ince  t he  p robab i t i t y  o f  encoun te r i ng  wa te r  bea r i ng

f i s su res  seems  to  be  sma l l  f r om ava i l ab le  da ta ,  i t  i s  p roposed  t ha t  m in i ng

be  a l l owed  t o  p roceed  w i t h  pe r i od i c  d r i l ' l i ng  o f  mon i t o r i ng  we l l s  t o  assess

the potent i  a l  f  o r  encounter i  ng water .  In  case a  zone wi  th  s ' ign i  f  i  cant  water

i s  encoun te red ,  t he  need  t o  ma in ta i n  a  m in i ng  ba r r i e r  w i l l  be  assessed .

The  d r i l l i ng  p rog ram p roposed  ea r l i e r  w i l l  be  con t i nued  and  e f f o r t s

w i l l  be  made  t o  i n f e r  l oca t i ons  o f  po ten t i a l  wa te r  bea r i ng  s t r a ta .  Th i s

task  w i l l  be  accomp l i shed ' i n  one  t o  two  mon ths  and  a  f o rma l  r epo r t  i nc l ud ing



genera l i zed  s t ra t ig raph ic  sec t ions  and  ou tc rop  p ro jec t ions  p resen ted .  Add i -

t i ona l  mon i to r ing  loca t ions  w i l l  be  spec i f i ed  as  m in ing  p rogresses .  Some o f
these  loca t ions  w i l l  a l so  be  used  to  in fe r  the  aqu i fe r  p roper t ies  o f  the
Cas t lega te  sands tone .  The  t imetab le  fo r  th i s  add i t i ona l  mon i to r ing  w i l l  be

a f  unct  i  on of  the rate of  progress of  mi  n i  ng.  l . loni  tor i  ng I  ocat i  ons wi  I  I  be
added  as  the  m ine  p rogresses  th rough  1 ,000  to  2 ,000  fee t .  The  d r i l l  ho les
fo r  in fe r r ing  the  charac te r i s t i cs  o f  the  Cas t lega te  sands tone  w i l l  be  com-
p le ted  w i th in  one  year  o f  approva l  o f  the  permi t  app l i ca t ion .  Dr i l l  1og
da ta  f rom sur round ing  a reas  w i l l  a l so  be  used  to  augment  the  in fo rmat ion  on
the  Cast legate  sands tone and o ther  po ten t ia l  recharge areas .

At  present  p ' i  l lar  removal  is  p l  anned only for  the southern extremity of
the  m ine .  S ince  no  wate r  bear ing  f i ssu res  have  been  inden t i f i ed  above  the
coa l  seam,  in  th i s  a rea ,  the  impac t  o f  resu l t i ng  subs idence  on  g round  wate r
' i s  expec ted  to  be  min ima l  .  The  con t inu ing  in -m ine  d r i l ' l  i ng  p rogram may  he lp
iden t i f y  any  wate r -bear ing  s t ra ta  as  m in ing  p rogresses .  P i l l a rs  w i l l  no t  be
removed in  any  such areas  and no  subs idence w i l l  be  a l lowed.  In  o ther  a reas
the  po ten t ia l  fo r  subs idence  and  i t s  p ropoga t ion  w i l l  be  assessed ,  a long
wi th  poss ib le  impac ts  on  iden t i f i ed  wa te r -bear ing  f i ssu res .

A geo log ic  map showing c ross-sec t ions ,  S t ra t ig raphy ,  ou tc rop  pro jec-

t ' i  ons and c l  ear ly  i  dent i  fy ' i  ng exposed geol  ogi  c  s t rata and recharge areas
wi  I  I  a l  so be prepared by October 7 ,  1984.
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S U R V E Y  O F  R E N E W A B L E  R E S O U R C E  L A N D S

co-oP BEAR 9ANYON PERM I  T  AREA AND

POTENT I  AL  I  MPACTS OF SUBS I  DENCE

O n  J u n e  1 3 ,  1 9 8 4 r  B h  a e n e a  I  s u n v e y  w a s  c o n d u c t e d  o f  t h e  e n t  i n e  B e a n

C a n y o n  M  i n e  P e r m i  t  A n e a  a s  w e l  I  a s  a  |  |  s u r r o u n d i n g  a r e a s  w h  i c h

c o u l d  f e a s i b l y  b e  i m p a c t e d  b y  s u b s i d e n c e .  T h e  n e s u l t s  o f  t h a t  s u n v e y

a n e  a s  f o l  f o w s :

(  I  )  Hydro log  i c  Ba  lance :  There  ane  no  seeps  and /o r  sp r ings

above  the  anea  o f  the  coa  I  beds .  No  su r face  wa ten  was

obsenved  o ther  than  Bear  Cneek  wh ich  I  i es  beyond  the

potent ia l  area of  subsidence.  Addi t ional  s i te  speci f ic  work was

done FaII ,  1984. See Appendix 7 -D.

( 2 1  T  i m b e n :  T h e r e  i  s  n o  m a r k e t a b  l e  t  i m b e r  w  i  t h  i n  t h e  a r e a

and  the  ten ra in  i  s  so  s teep  as  to  p rec lude  the  es tab  I  i sh -

ment  an  d /o r  ha rves t  o f  such .

( 3 )  V e g e t a t i o n  ( R e f  .  g n a z i n g ) :  T h e  b u l k  o f  t h e  a n e a  i s  h i g h

p n i o r i t y  w i l d I i f e  h a b i t a t .  P o t e n t i a I  i m p a c t s  w e n e  e v a f u a t e d

in  coopena t  ion  w  i  th  UDV/R Pensonne l  .  The  resu  I  t s  o f  tha t

e v a l u a t i o n  a r e  d i s c u s s e d  u n d e n  l m p a c t s .

The  ten ra  in

n o t  u t i l i z e d

p r a c t  i c e s .

i s

AS

i nhosp  i  tab  le  to  domes t  i c  gnaz  i  ng  and  i  s

s u c h  u n d e n  p n e s e n t  o r  f u t u r e  l a n d  u s e

( 4 )  F i s h  a n d  W i l d l i f e :

pnesence of f  i  sh .

b y  a  w i d e  v a r i e t y

The  absence

The  en  t  i re  a rea

o f  w i  l d  I  i f e .

wa te r  pnec l  udes  the

i n f l u e n c e  i s  u t i l i z e d

s i t e s  w i t h i n  t h e  a r e a

s u r v e y ,  A p p e n d i x  5 - 1  .

Revised 9/28/84

of

of

(5 )  Pa leo-Ar ' cheo :  There  a re  no  known

as documented by ground pa leo-Arch

JUlt 7 5 ii84



6:5 . ln

6 .5 .5

C o l u m n s  a n d  C r o  s  s - S e  c t i o n s  (  A p p e n d i x  6 - A  )

C c . , r r  I  I t e $ e r v c j s  ( S r : c  P a g e  1 - 3 )

6 . 5 . 5 . 2  C o a l  c h a r a e L e r i s t i c s  ( A p p .  6 - 8 )

C o a l  a n d  r o c k  s a m p J - e  s i t e  s  ( S e e  P l - a t e  2 - 2 )

6 . 5 . 6 . 1  R o c k  c h a r a c t e r i s t i c s  ( A p p .  6 ' C )

M i n  i n g  h a z a r d  s  (  S e e  A P P e n d i x  3 - B  )

S u r f ' a c e  h a z a r d s  ( S e e  S e c .  3 . 5 . 8 )

I m p a c t s  o f . .  m i n i n g  ( S e e  S e c .  3 . 5 )  A p p e n d i x  7 - D

6,5 ,6

6 .6 .1

6 .6 ,2

6 .6 .3
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Except where folded, the regional dip of rocks in the area generally is in

a southerly direction at angles that rarely exceed 4 degrees

(Danielson, 'gL) . Most of the horizontal movement of groundwater of any

significant distance is in the Star Point-Blackhawk aquifer. The Star

Point formation seems to be the l imit of vertical movement for local

groundwater because of the impermeability and thickness of the underlying

Mancos shale.

The rate of groundwater moves varies greatly throughout the area as

pointed out below.

I'The rate at which water moves through the ground-
water system depends largely on the permeability of the
rock through which water flows. It may take only a few
days for water to flow through solution cavities in the
Flagstaff Limestone from recharge area to discharge point;
it may take years for water to travel the same distance
through the less permeable BLackhawk Formation. Six water
samples from the Star Point-Blacktrawk aquifer were collect-
ed in L979 from seepage areas, . . and from springs. . . All
six samples contained detectable concentration of trit ium,
indicating that at least some of the water had been re-
charged. to the system within the past 10 to 30 years.

Rapid movement of water through the groundwater system
is indicated by the rapid response of spring discharge to
changes in recharge. Generally, prior to construction of
Electric Lake in L972, most of the discharge of Huntington
Creek during the faIl of each year was derived from ground-
water discharge. The magnitude of base flow at gaging
station 09328000 during November correlates well with the
water content of the previous April L snowpack; it reflects
a rapid response in base flow to melting of the snow and
resul t ing groundwater recharge."  (nanielson, '81)

The relative irnperviousness of most of the rock strata of the area

inhibits groundwater movement, what rapid movement there is is along fault

lines and through fractured rock. A more detailed discussion is attached

under Appendix 7-D.

e/ 28/84



t

a r e  o f  e a r l y  U p p e r  C r e f a c e o u s  a g e .  T h e  m a j o r  c o m m e r c i a l

coa l  seams occur  in  Ehe  B lackhawk FormaEion  and  a re  o f  Compan-

i o n  a g e .

St ruc tu ra l l y ,  s t r a ta  i n  t he  eas te rn  Wasa tch  P la teau  gene ra l l y

d ip  sou the r l y  (  somet imes  s l i gh t l y  sou theas t  o r  sou thwesE )

a t  l ow  ang les  o f  1  t o  3  deg rees .  Loca . l l y ,  nea r  f au l t s ,  t he

d ip  i nc reases  to  abou t  20  dep l rees ,  Th ree  ma  jo r  no r th -souEh

t r rend ing  fau l t  zones  have  been  de f i ned  i n  Ehe  Wasa tch  P la teau

Coa l  F i e l c l  ( see  F ig .  6 -1  ) .  Each  zone  i s  t he  p roducE  o f

a  h igh  ang le  b loek  fau l t  w i th  exLens i ve  m ino r  f rac tu r i ng

w i t h i n  t he  g raben .  The  Joes  Va l l ey  Fau l t  i s  Ehe  l a rges t

zone.  As shown in  F ig  .  ( t -1  ,  the zone I  ies  severa l  mi  les

wes t  o f  t he  Co -Op  pe rm iL  a rea .  The  P leasan t  Va l l ey  Fau l t

Zone  i s  app rox ima te l y  3  t o  5  m i l es  w ide .  I n  mos t  a reas  t he

fau l t  p lanes  o f  t he  P leasan t  Va l tey  Zone  a re  ve r t i ca l  w i th

be tween  a  f ew  fee t  t o  100  f ee t  d i sp lacemenE .  (Doe I l i ng ,  1972 ) ,

a l t hough  g reaEer  d i sp lacemen t  occu rs  l oca l f y .  The  Nor th

Gordon Faul t  Zone,  which occurs  near  the easEern boundary

o f  t he  Wasa tch  P la teau  f i e l d ,  i s  t he  l eas t  ex tens i ve  o f  I

t he  zones .  The  t rends  o f  t he  fau l t s  have  a  comPlex  pa [ te rn .

D i sp lacemen t  i s  gene ra l l y  l ess  t han  800  f ee [  (See  P laEe

2 -1  f o r  a  l a rge r  sca le  v i ew  o f  f au lCs  w iEh in  t he  pe rm i t

area. ) A site specific study was conducted FalI , L984. That study is

found in Appendix 7-D.

6-4 e/28/84



6. /.,, GEOLOGY OF THE PROJECT V IC IN ITY

P la tes  2 -3 ,  and  3 -1  show  the  t opog raphy  o f  t he  a rea .

The  pe rm i t  a rea  1s  gene ra l l y  r ugged ,  w i t h  e l eva t i ons

va ry i ng  f r om ? ,000  t o  abou t  1  0 ,000  f ee t  above  sea

leve l .  S l opes  w i t h i n  t he  pe rm i t  a rea  va ry  f r om more

than  21O/ ,  ( 65  deg rees  )  eas t  o f  S ta r  Po in t  t o  l ess

than  / r% Q degree  s  )  on  Gen t ry  R idge  .

6 . / n . 1 St r_a t ig raph .y

A l l  o f  t he  geo log i c  f o rma t i ons  exposed  on  o r

ad j  acen t  t o  t he  pe rm i t  a rea  a re  C re taceous

members  o f  t he  Mesave rde  g roup ,  w i t h  t he  ex -

cep t i on  o f  t he  No r th  Ho rn  Fo rma t i on ,  wh i ch  i s

Te r t i a r y  (  See  Tab le  6 -1  &  F igu re  6 -2 )  .  The  m in -

ab le  coa l -  seams  a re  l oca ted  i n  t he  Uppe r

Cre taceous  B lackhawk  Fo rma t i on .

S t a r  P o i n t  S a n d s t o n e

The  S ta r  Po in t  Sands tone ,  t he  basa l  f o rma t i on

c i f  t l r e  Me  seve rde  g roup  (  Doe l l i ng  ,  197  2 )  ,  i  s  a

l i gh t - co lo red ,  f a i r l y  we l l - so r t ed  mar i ne  sand -

s rone  o f  med ium to  f l ne  g ra l n  (Sp ieke r  ,  1931 )  .

No r th  o f  t he  Wa t t i s

6-5



/ r ) Wate r  p roduced

be  p iped  t o  t he

in  t he  m ine  cou ld

a f f ec ted  s i t e .

5) Wate r  sha res  p resen t l y  owned  cou ld

be  t r ans fe r i ed .

A l t e rna t i ve  l r  may  mean  t r ea t i ng  o f  poo re r

qua l i t y  wa te r  and  pump ing  t o  ove rcome  e le -

va t i on  d i f f  e rences .

I n  t he  un l i ke l y  even t  t ha t  m i -n i ng  adve rse l y

a f ' f  ec t s  a  wa te r  sou rce ,  t he  Co -op  M in ing

Company  w i l l  se l ec t  an  a l t e rna t i ve  a f t e r

cons ide r i ng  a l l  poss ib i l i t i e s  o f  each  s i t e -

spec i f i c  c i r cums tance .

3.5 .3 .3 Ground  Wate r  l 4on i to r i ng  P lan

An  ongo ing  g round  wa te r

w i l l  be  conduc ted .  (See

m o n i t o r i n g  p r o g r a m

Appendix 7-D)

3 ,5 .3 . l r P r o j  e c t e d  I m p a c t s  o f  M i n i n g  o n

the  Sur f  ace  Wg- te r  Hydro lo ,g i  c

B a l a n c e

3 - /n'/ e/28/84



T h e  o e c u r r e n c e  a n d  q u a l i t y  o f  w a t e r  i n  a n y

r e g i - o n  i s  h i g h l y  c o n t r o l l e d  b y  g e o l o g y .

T h e  m a j o r i t y  o f  t h e  m i n e  p l a n  a r e a  i s

s t r o n g  s t r u c t u r a l l y  a n d  c o n s i s t s  o f  t h e

s a m e  g e o l o g i c  f  o r r n a t i o n s .  I t  i s  p r e s u m e d

t h a t  m i n i n g  a c t i v i t j - e s  w i l - l  h a v e  l i t t l e

a d v e r s e  i m p a c t  o n  t h e  a r e a  h y d r o l o g i c

s y s t e m .

3.5 .3 .5 Con t ro l  Measu res  t o  M i t i ga te

Impac t s  -  Su r : f ace  Wa te r

Runo f f  f r om a l l  d i s t u rbed  a reas  w i l l  be

passed  t h rough  sed imen t  t r ea tmen t  f ac i l i -

t i e s .  Any  d i s  cha rge  f  r om f  ac i l i t  j - es  w i l l

be  mon i t o red  i n  aeco rdance  w i t h  NPDES

perm i t  s t anda rds  and  s ta te  and  f ede ra l

r egu la t i ons .

T h e  e f f e c t s  o f  t h e  m i n i n g  o p e r a t i o n  o n

t h e  s u r f  a c e  w a t e r  s y s  t e m  w i l - 1  b e  a n a l y z e d

t h r o u g h  t h e  s u r f a c e  w a . t e r  m o n i t o r i n g  p l a n

d e s c r i b e d  i n  t h e  n e x t  s e c t i o n .  I n  t h e  u n -

1 i k e l y  e v e n t ;  L h l r t  m o n i t o r i n g  s h o w s  t h a t ,

t h e  s u r f a e e  w a t e r  s y s t e m  i s  b e i n g  a d v e r s e l y

3 - l r 8
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8.11

en ts  and  So i l  Amend rnen ts  t o  be  Used  (  B t  Z  , 25 )

M i t i ga t i - on  and  Con t ro l  P lans

SCS So i l  Su rvey Append ix  8 -B





have  no t  been  co r re la ted .  When  the  ove ra l l  coun ty

su rvey  i s  eomp le ted ,  sma l l  a reas  may  beeome  i ne lu -

s ions  i n  o the r  map  un i t s .  So rne  names  may  ehange

a lso .  I ne luded  a t  t he  end  o f  t he  repo r t  a re  the

eng inee r i ng  uses  and  i n te rp re ta t i ons  o f  t he  so j . l s .

The  so i l  ho r i zona t l on  symbo l s ,  p rocedu res ,  and  no -

menc la ture  are  as  def ined in  the So i l  Survey l ' Ianua l

(  Ag .  Hand .book  No  .  1  B  )  ,  Na t i ona l  So i l  Handbook  o f

t he  So i l  Conse rva t i on  Se rv i ee ,  and  So i l  Taxonomy .

SCS range  eonse rva t i - on i , s t ,  Geo rge  Cook ,  v i s i t ed

eaeh  desc r i bed  so i l  i n  t he  su rvey  a rea  i n  November

and  reco rded  p resen t  vege ta t i on  and  p roduc t i v i t y

acco rd ing  t o  eco log i ca l  s i t e  ana l ys i s  me thods  o f

t he  So i l  Conse rva t i on  Se rv j - ce .  P resen t  vege ta t i on

was  reco rded  by  pe reen tage  a i r  d r y  we  i gh t .  Es t i -

ma tes  we re  made  o f  annua l  p rodue t i on  and  range

eond i t i on  f o r  t he  1980  g row ing  season .  These  f i no -

i ngs  a re  i ncJuded  i n  t h i s  r epo r t  and  t he  eco log i ca l -

s i t es  i den t i f i ed  on  t he  so i l  map  acconpany ing  t he

so i l  r epo r t .

y  a rea  a re  used  as

range land  and  w i l d l i f e  hab i ta t  excep t  where  rn ine





su rvey  a rea  t he re  a re  two  c l ima t i c  r eg imes  used .

These  a re  de f i ned  gene ra t l y  as  f o l - l - ows :

-  The  ave rage  annua l  p re -

c i p i t a t i on  i s  12  t o  16  i . nches .  App rox i . r na te l y  j 5

t o ' d0  pe reen t  comes  du r i ng  t he  summer  mon ths .  The

grow ing  pe r iod  usua l l y  b "g ins  abou t  Ap r i l  1  and

1  t he  f i r s t  o f  November  un t i l  mo i s tu rel as t s  un t i l  t he  f i r s t  o f  November  un t i l

i s  dep le ted  o r  t he  p l an t s  ma tu re .  The  f r e  eze -
i

f r ee  season  i s  1  00  t o  1  30  days  ,  and  t he  mean  an -

nua l -  temperature  i  s  4To to  5oo F .

Mounta in  Cl imat i  e  Regi .me

p rec lp i t a t i on  i s  12  t o  16

pe rcen t  eomes  du r i ng  t he

ing  season  beg i_ns  i n  t he

t ras ts  un t i l  t he  m id .d le  o f

i s  dep le ted  o r  t he  p l an t s

season  i s  B0  t o  110  days

erature ls l r tno to /n7o tr '  .

-  The average annual

inches .  Approx imat  eay 35

summer  mon ths .  The  g row-

l a te r  pa r t  o f  Ap r i l  and

0c tobe r  o r  un t i l  mo i s tu re

matu re .  The  f , ree  ze - f ree

and  the  mean  annua l  t emp-

Range  managemen t  requ i re  s  a  kno r * l edge  o f  t he  k ind  s

o f  so i l  and  o f  t he  po ten t i a l  r ra tu ra l -  p lan t  com-

mun j - t y .  I t  a l so  requ i res  an  eva lua t i on  o f  t he

p resen t  r ange  cond  i t i on .  Range  cond i t i on  i s  de te r -



mined  by  compar i ng , t he  p resen t  p l an t  commun i t y  w i t h

the  po ten t i a r  na tu ra l  p lan t  eommun i t y  on  a  pa r t i -

cu l a r  r ange  s i t e .  The  more  c l ose l y  t he  ex i s t i ng

commun i t y  resemb les  the  poLen t iaL  commun i t y  n  the

be t te r  t he  
, range  cond ' j . t i on .  Range  cond , t t l on  i s  an

eco log i ca l  r a t i ng  op l y .  r t  does  no t  have  a  speC i -

f i c  mean ing  t ha t  pe r t a i ns  t o  t he  p resen t  p l an t

commun i t y  i n  a  g i ven  use .  l

The  ob jec t i ve  i n  r ange  managemen t  i s  t o  con t ro l

g raz rng  so  tha t  t he  p lan ts  g row ing  on  a  s i t e  a re

about '  the same in  k lnd and a :mount  as  the potent ia l

na tu ra l  p l an t  commun i t y  f o r  t ha t  s i t e .

such  managenen t  genera l l y  re  su l t s  j - n  t he  op t imum

pr :oduc t i on  o f  vege ta t i on  r  n  conse rva t i on  o f  wa te r  r

and  con t ro l  o f  e ros ion .  some t imes ,  howeve r ,  a

range  cond i t i on  somewha t  be l - ow  the  po ten t i a l  mee ts

g raz ing  needs ,  p rov ides  w i l d l i f e  hab i t a t ,  and  p ro -

t ec t s  so i l  and  wa te r  r esou rceso

More  de ta i l ed  i n fo rma t i on  i s  ava i l ab le  i n  t he  p r i ce

F ie l d  O f f i ce  o f  t he  so i l  conse rva t i on  se rv i ce .



8.3 SOIL  INFORMATION

8 .3 . - l  So i l s  f den t i f i ca t i on

SOIL LEGEND

SOIL  SYMBOL

D2E

DIG

sor l j  I {APPTNG UNrT NAMq

Dat ino  bou lde ry  f i ne
sandy  l oam,  5  t o  20
pe rcen t  s l opes

Da t ino  ve ry  s tony  f i _ne
sandy  l oam,  55  t o  7A
pe reen t  s l opes

8.  3 .2 So i l s  Deqc r i p t i on

Th i s  Da t j - no  so i l  i s  ve r y  deep  and  we l l  d ra i ned .

r t  occu rs  on  modera te l y  s teep  a l l uv ia l  f ans  and .

some  s l op ing  f l ood  p l a i ns  a t  e l eva t i ons  o f ,  7  r 1oA

to  7  , 1  / *o  f  ee t  ( z  , 1  65  t o  z  , 177  me te rs  )  .  Th i s

so i l  f o rmed  i n  a l l uv i um and  : co l l uv i um de r i ved

ma in l y  f  r om sands  tone  and  sha r -e  .  The  ave rage

annua l -  pe rc i p i t a t i on  i s  1 l r  t o  16  i nches  ( l o  t o
a

/ + 1  e e n t i m e t e r s  )  .  M e a n  a n n u a l  a i r  t e m p e r a t u r e

6

DzE Da t ino  bou lde r



i s  / rZ  t o  / r 5  deg r ,ees  F .  (S  t o  ?  deg rees  C . )

mean  annua l  so i l  t empera tu re  i s  l r t r  t o  / r7

deg rees  F .  (  6  t o  I  deg rees  C ' .  )  ,  and  t he

ave rage  f r eeze - f r ee  season  i s  abou t  80  t o

110  days .

S lopes  a re  5  t o  20  pe rcen t  and  mos t l y  Eas t

f ae ing .  They  a re  sho r t  and  concave -convex ,

Vege ta t i on  i s  dom inan t l y  p i nyon ,  U ta i r .  j  un i p€ r ,

a .sa . I . i na  w i l d r ye  ,  squ i r r e l t a i l ,  b i g  sageb rush ,

Doug las - f l r ,  and  Rocky  Moun ta in  j un ipe r r

' .  t

f nc l ud ,ed  i n  mapp ing  a re  sma l l  a reas  o f  a  s im i -

l s r  so1 l  excep t  w i t h  20  pe rcen t  g rave l  and

cobb les  i n  t he  su r f ace  l aye r .

f n  a  t yp i ca l  p ro f i l e  t he  su r f ace  l aye r  i s  b rown ,

bou1de ry f i nesandy1oamand .cobb1y1oan .abou t

10  . i nches  ( zS  cen t ime te rs  )  t h i ck ,  The  subso i l

i s  l i gh t  b rown  ve ry  s tony  l oam abou t  28  i nches
-!

f i l  cen t ime te rs  )  t h i ck .  The  subs t ra tum i s  1 l -gh t

redd ish  b rown  eobb ly  f i ne  sandy  l oam to  a  dep th

o f  60  i nches  (  1  .  5  me te rs  )  o r  no re  .



Permeab i l i t y  i s  nodera te .  Ava i l - ab l -e  wa te r  capa -

e i t y  i s  6  i - nches  ( l  S  cen t ime te rs  )  t o  a  dep th

o f  60  i nches  (1  . 5  me te rs  )  .  O rgan i c  r na t t e r  eon_

ten t  i n  t he  su r f ace  l aye r  i s  I r  pe reen t .  E f  _

fee t i ve  roo t i ng  dep th  i s  abou t  6a  i nehes  ( t . 5

me te rs ) .  su r f ace  runo f f  i s  med ium and  e ros ion

haza rd  i s  modera te  under  po ten t i a l  na t j - ve  vege-

ta t i on  and  h i gh  i f  vege ta t i on  i s  r emoved  and

the  so i l  i s  l e f t  ba re .  E rod ib i l i t y  i s  l qw .

Th i  s  so i l  i s  used  f o r  r ange  ,  w i l d l i f e  hab i t a t

and  m in i_ng  ope ra t i ons .

Taxonomie  c l as  s i - f  i ea t i on  i s  l oamy-ske l t a l  ,  m i xed

Typ i c  Hap lobo ra11s .

A  t yp i ca l  pedon  o f  Da t i no  bou lde ry  f i ne  sandy

1oam,  !  t o  20  pe reen t  was  dese r i - bed  on  t he  cu t

above  200  f ee t  Eas t  and  1 , i 00  f ee t  sou th  o f

t he  NW co rne r  o f  Sec t i on  25 ,  T165 ,  R?8 .

A l l  0  t o  Z  i nehes  (O  t o  5  cen t ime te rs )  b rown

(  t  Oyn  5  1  3  )  bou ld  e ry  f i ne  sandy  l oam,  da rk  b rown

(  t  oyn  3  /  3 )  when  mo i  s  t  ;  modera te  f i ne  g ranu la r

s t r uc tu re ;  l - oose ,  ve ry  f  r i ab le ,  s l i gh t l y  s t i c ky ,

B



non -p las t i c ;  common  ve ry  f  i ne  t o  me< l i um,  f  ew

eoa rse  roo t s ;  10  pe rcen t  bou lde rs ,  1O  pe rcen t

s tones ,  5  pe rcen t  cobb les ,  1  O  pe reen t  g rave l ;

s l i gh t l y  ca l ca reous  ;  mode ra te l y  a r ka l i ne  (  g .  o  )  ;

ab rup t  smoo th  boundary .
i

A12

b rown  ( t o  yR  5 /3 )  cobb l y  l oam,  da rk  b rown  ( l o

YR 3 /3  when  mo i - s t ;  modera te  ned ium g ranu la r

s t r uc tu re ;  so f t ,  f r i ab l e ,  s l i gh t l y  s t i c ky ,

s l i gh t l y  p fas t i e i  common  ve ry  f i ne  t o  med j -um,

few  coa rse  roo t s ;  10  pe rcen t  cobb re  and .  10  pe r -

cen t  g rave l ;  mode ra te l y  ca l ca reous ;  mod .e ra te l y

a lkaf , j -ne (  ph B .2  )  ;  c lear  smooth bound.ary .

Bz  10  t o  38  i nches  ( zS  t o  96  een t i _me te rs ) ;

l i gh t  b rown  ? . ' 5yR  6 /1 . )  ve ry  s tony  l oam,  b rown

(? .5yR l r / / r )  when  rno i s t ;  weak  rned i -um subangu la r

d ,  f r i ab le ,  s l i gh t -

l y  p l as t i c ;  common  ve ry  f i ne  t o  med iu rn  roo t s ;

1  pu r+cen t  bou lde rs  ,  30  pe reen t  s t one ,  10 .  pe r -

cen t  cobb les ,  Zo  pe rcen t  g rave l ;  mode ra te l y  ca l - -

ca reous ;  s t r ong l y  a l ka l i ne  (p t ,  g .5 ) ;  ab rup t  wavy

boundary .



C1 38  t o  60  i nches  (gA  t o  152  cen t i -me te rs  )

l i gh t  r edd i sh  b rown  (  l yn  6  /  / r )  cobb l y  f  i ne

sandy  l oamr  redd i sh  b rown  ( lYn  L / / r )  when

mo is t ;  mass i ve ;  so f t ,  ve r y  f r i ab le ,  s l i gh t l y

s t i c ky ,  non -p las t i c ;  f ew  ve ry  f i ne  and  f i ne

roo t s ;  1  0  pe rcen t  cobb les ,  5  pe rcen t  g rave l ;

s t r ong l y  ea l ca reous  ;  s t r ong l y  a l ka l i ne  (  ph  B  . 6  )

D  1  G  Da t in?  :  Rock  Ou tc rop  Coruc l  e ! ,  55  Lo - .TO

Percen t  S lopes

Th i s  map  un i t  i s  on  ve rJ /  s t eep  canyon  s i de -

s l opes .  , ! . j l opes  a re  s ;ho rL  , : l n r J  concave -convex .

E leva t i on  i s  7  , 1  l no  t o  7  , 600  f  ee t  ( 2 ,177  t o

2 ,318  me te rs ) .  The  ave rage  annua l  p ree ip i t a -

t i on  i s  14  t o  16  i nches  (50  t o  / r 1  cen t ime te rs ) .

Mean  annua l  a i - r  t empera tu re  i s  [ 7  t o  / r / ,  deg rees

F .  t 0  t o  7  deg ree  C . )  and  t he  ave rage  f r os t *

f r eeze  sea . son  i s  B0  t o  110  deg rees .

T h i s  u n i t  i " s  7 5  p c r r : r : n l ;  I ) a t , i r r o  v e r y  s t , o n y  f i n e

s a n d y  l o a r n ,  5 5  t o  7 0  p e r c e n t  s l o p e s  i n  s i n g l e

a n d  c o n c a v e  a r e a " . i  a n r J  1 5  p e r c : r : n 1 ,  r o r : k  o u t , ( : . r o p

o n  r i d g e s .

10



r nc - l uded  i - n  t h i s  un i . t  i " s  abou t  6  t o  15  i nches

1n  dep th ,  assoc ia tec l  w i t h  t he  r . ock  ou to rop ,

T h e  D a t i n o  s o i l  i - s  v e r y  d e e p  a n d  w e l l -  d r a i n e d .

T h i s  s o i l  f o r m e d  i - n  c o l l u v i u m  d e r i v e d  m a i n l y

f r o m  s a n d s t o n e  a n d  s h a l e .  S l o p e s  a r e  5 5  t o

7 0  p e r c e n t  a n d  E a s t  f a c l n g .  T h e y  a r e  s h o r t  a n d

c o n c a v e - c o n v e x .  v e g e  f  a t i - o n  i s  d o m i n a n t l y  p i n -

y o n ,  U t a h  j u n i p e r ,  R o c k y  M o u n t a i n  j u n i p e r ,

s a l i n a  w i l - d r y e ,  D o u g l a s - f  i r ,  c u r l l e a f  m o u n t a i n

m a h  o  g a n y  .

l n  a  t yp i ca l  p ro f i l e  t he  su r . f ace  l aye r  i s  b rown

o r  ye l l ow i sh  b rown ,  ve ry  s tony  f i ne  sandy  l oam

abou t  16  i nches  (+ l  cen t ime te rs  )  t h i ck .  The

subso i l  i s  ve r y  pa le  b rown ,  ve ry  s tony  sandy

c lay  l oam abou t  20  i nches  ( l l  cen t ime te rs )  t h i ck .

The  subs t ra tum i s  ve ry  pa le  b rown ,  ve ry  s tony

s i l t y  c l ay  l oam to  a  dep th  o f  mo re  t han  60  i n -

ches  (1  5Z  cen t ime te rs  )  .

Pe rmeab i l i t y  i s  n rode ra te  t o  36  i nches  (g f  cen t i _

me te rs  )  an r i  mo r l e ra t c l y  s l ow  be low  j b  i nche$ .

Ava i l ab le  wa  be r  capac i t y  i s  6 ,5  i nches  (  f  O

c j o n  l , . i  n r c  L r ; r . r , ;  )  f  o  i L  r - l r : 6 r l , l r  o J '  ( t ( )  i r r c l r c s  ( 1  . 5  r n e  b c r . l ;  )

O r g a n i c  m a b t e r  c o n t e n t  i n  t h e  s u r f a e e  l a y e r  i s

11



abou t  / *  pe rcen t .  E f f ec t i ve  roo t i ng  dep th  i s

abou t  60  i nches  (1 .5  me te rs ) .  su r f ace  runo f f

i s  rap id  and  e ros i -on  haza rd  i s  h igh  under  po ten -

t i a l  na t i ve  vege ta t i on  and  ve ry  h igh  i f  vege -

ta t i  on  i  s  re rnoved  and  the  s  o i1  i  s  l e f  t  ba re  .

E rod ib i l i t y  i s  1ow .  Th i s  so i l  i s  used .  f o r

range '  w i l f l i f e  hab i t a t ,  and  m in ing  ope ra t i on .

Taxonomic  e l ass i f i ca t i on  i s  l oamy-ske le ta l ,

m i xed  Typ i c  Hap lobo ra l l s .

A  t yp i ca l  pedon  o f  Da t i no  ve ry  s tony  f i ne  l oam,

55  t o  70  pe rcen t  s l opes  was  dese r i bed  on  t he

bank  abou t  15A  f  ee t  Nor th  o f  t he  o ld  M i -ne

po r ta l  abou t  300  f ee t  No r th  and  300  f ee t  Eas t

o f  t he  SW eo rne r  o f  Sec t i on  2 / r ,  T16S ,  R?8 .

A l l  0  t o  3  i nches  (O  t o  I  cen t ime te rs ) ;

b rown  ( tOyn  5 /3 )  ve ry  s tony  f i ne  sandy  l oam,

da rk  b rown  (1OYR j / 3 )  when  mo j - s t ;  mode ra te

f  i ne  g ranu la r  s t r uc tu re  i  so f  t ,  ve r y  f r i - ab le ,

non -s t i c ky r  r l on -p l as t i e ;  many  ve ry  f i ne ,  f ew

med ium and  eoa rse  roo t s ;  mode ra te l y  ca l ca reous ;

mode ra te l y  a l ka l i ne  (ph  8 .4 . ) ;  ab rup t  smoo th

boundary .

12
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A12  3  t o  16  i nches  (g  t o  t , 1  cen t i -me te rs ) ;

ye l l ow i sh  b rown  ( lOyn  j / / r )  s t ony  f i ne  sandy

loam,  da rk  b rown  ( lOyn  3 /3 )  when  mo i s t ;  weak

med  ium g ranu la r  s t ruc tu re  i  so f  t ,  f  i - r ab le  ,  non -

s t i c ky ,  non -p las t i c ;  many  ve ry  f i ne  and  f i ne ,

f  ew  med . i um and  coa rse  roo t s ;  2  pe rcen t  bou lde rs ,

1  0  pe rcen t  s t ones ,  1  0  pe rcen t  cobb les ,  1  0

ra te l y  ca l ca reous ;  mod .e ra te -

l y  a l ka l i ne  (  ph  B .  / ,  )  ;  e lea r  smoo th  boundary .

B2

ve ry  pa le  b rown  (  t  Oyn  7  /  j )  ve ry  s tony  sandy  c lay

loam r  pa le  b r rown  (  t  Oyn  6 /  3 )  when  mo is t ;  weak

med ium subangu la r  b locky  s t ruc tu re ;  s l i gh t l y

ha rd ,  f i rm ,  s l i gh t l y  s t i c ky r  p l as t i c ;  eommon

ve ry  f i ne  and  f i ne  roo t s ;  many  f i ne  po res  ;  2

pe rcen t  bou lde rs  r  15  pe rcen t  s t o r re  r  15  pe reen t

cobb les ,  1  0  pe rcen t  g rave l ;  mode ra te l y  ca l ca r -

eous  ;  s t r ong l y  a l ka l i ne  (  ph  8 .6  )  ;  ab rup t  wavy

bounda ry .

C1  -  36  t o  60  i nches  (  g t  t o  1  52  cen t i ne te r s  )

ve ry  pa le  b rown  (  10  YR  S /  / * )  s t ony  s i l t y  c l ay

l -oam ,  l i -ght  ye l lowi  sh brown (  1  OYR 6 /  / )  when

mo is t ;  mode ra te  med ium and  coa rse  subangu la r



b locky  s  t ruc tu re  ;  ha rd  ,  f i rm  ,  s  t i  cky  p las  t i  e  I

f ew  ve ry  f i ne  and  f i ne  roo t s ,  common  f i ne  po res ;

2  pe rcen t  bou lde rs ,  1  0  pe reen t  s t ones ,  1  0  pe r -

cen t  cobb l -e  s  ,  5  pe rcen t  g rave l  ;  s t rong ly  ea l -

ca reous ;  s t r ong l y  a l ka l i ne  (ph  8 .9  )  .

1 l P



8.  /+  PRIME FARMLAND DETERMINATION

The  en t i - re  pe rm i t  a rea  i s  deamned  unsu i tab le  fo r

p r ime  fa rm land  bas  ed  on  :

1 .  The re  i s  no  ava l l ab le  wa te r  r i gh t s  o f  an

ag r i cu l t u ra l  na tu re  i n  con junc t i on  w i t h

and  o f  t he  l and  w i th in  the  pe rm i - t  a rea .

The  vas t  ma j  o r i t y  o f  t he  pe rm i t  a rea  1s

excess i ve l y  s t eep  t o  f a rm .

The nature  o f  the so i l -  s  (  exc  e  s  s  ive  ro  ck  )

p roh ib i t  f a rm ing  ac t i v i t i e s .

Based  on  a l l  o f  t he  above  the  on l y  conc lus ion  pos -

s ib le  i s  t he re  a re  no  P r i -me  Fa rm lands  w i th in  the

perm i t  a rea .  See  Append ix  8 -C  SCS Cor^nespondance .

B  .5  SOILS ,  PHYSICAL  AND CHEMICAL PROPERTIES
\) t  \

So i l -  tes t lng,  v rhere eonducted on those so i - ls  in

t he  pe rm i t  a rea ,  a re  a t t ached  (  see  Append i x  B - / *  )  .

Co -op  i s  p resen t l y  t es t i ng  add i t i ona l  so i l -  wh i ch

has  been  pu rchased  t o  r e l - i eve  t he  de f i c i enc ies  i n

t he  p resen t  s t oekp i l e .  The  resu l - t s  o f  t hese  t es t s

w i l l -  be  p rov ided  t o  t he  d i v i s i on  on  t he i r  r e tu rn .

2.

3.

15
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8 . 6 U S E  O F  S E L E C T E D  O V E R B U R D E N  M A T E R I A L S  O R  S U B S T I T U T E S

T o t a l  e s t i m a t e  o f  t o p s o i l  s t o c k p i l e  i n  p l a c e  a s  o f  0 8 / 3 1  / 8 3 ,  C o - C p

M i n e ,  B e a r  C a n y o n .

T e n t . , , , r *  e s t i m a t e  o f  s o i l  o n  h a n d  i s  2 6 0 0  c u b i c  y a r d s .  ( S e e  P l a t e  8 - 2 ) .

A d d i t i o n a l  m a t e r i a l  i s  n o t  a n t i c i p a t e d  w i t h  t h e  c o m p l e t i o n  o f  t h e  b a t h r h o u s e

a n d  s h o p  g r a d  i n g .  T o t a  I  e s t  i m a t e  o f  m a t e n i a  I  n e c e s s a r y  t o  c o v e n  t h o s e

a r e a s  w i t h  6 r r  o f  s o i l  w h e n e  t h e r e  i s  n o  a v a i l a b l e  g n o w t h  t e d i .  o n  s i t e

i s  6 . 2  a c n e s .  T h e  b a  l a n c e  o f  t h e  l 0  a c r e s  I  S .  A  ]  n a s  t h e  n a t i v e  m a t e n -

i a l  a v a i l a b l e  a n d  r e d i s t r i b u t e d  o n  i n t e r i m  r e c l a i m e d  a r - e a s  o r  i t  i s

a v a i l a b l e  a s  d o w n  e a s t  m a t e n i a l  a l o n g  t h e  p r e - t a w  e x i s t i n g  r o a d .

A t  p r e s e n t  t h e  m i n e  i s  d e f  i c i e n t  a p p r o x i m a t e l y  5 , 5 0 0  c u b i c  y a r d s .  H o w -

e v e ! ^ ,  t h i s  m a t e n i a l  i s  a v a i l a b t e  o f f - s i t e ,  C o - O p  h a s  p u n c h a s e d  i n

e x c e s s  o f  6 1 0 0 0  c u b i c  y a n d s  f r o m  R . D .  C a m p b e l l  p n o p e r t y  i n  C a r b o n

C o u n t y ,  U t a h .  T h e  p r e f  i m i n a r y  t e s t s  i n d i c a t e  t h e  s o i l  i s  c o m p a r a b l e

o r  b e t t e n  t h a n  w h a t  w a s  p r e s e n t  p r i o n  t o  d i s t u r b a n c e .  C o - O p  h a s  a

t ' L i f e  o f  m i n e ,  p a i d  i n  f u l l t '  l e a s e  o n  a p p r o x i m a t e l y  Z  a c r e s  o f  f e e

p r o p e r t y  w i t h i n  . 5  m i  l e s  o f  t h e  m i n e  a  l o n g  t h e  B e a r  C a n y o n  C o u n t y  n o a d

( S e e  P l a t e  8 - 3 ) .  H i s t o r i c a t f  y ,  t h e  a n e a  h a s  b e e n  u t i l i z e d  f o r  r e c n e a t i o n .

A t  p n e s e n t ,  t h e r e  i s  a  b a s e b a l l  f  i e l d ,  p i c n i c  a n e a ,  a n d  c o n c r e t e

d a n c e  p a v i l l i o n  ( S e e  p h o t o ,  F i g u r e  8 . 6 - 1  ) .  T h e  e x i s t i n g  s o i l s  o n  t h i s

s i t e  a r e  m a n g i n a l  a n d  d e s p i t e  s e v e r a l  a t t e m p t s  a t  r e v e g e t a t i o n ,  a n e

v i n t u a l l y  b a r e .  C o - C p  i s  c o m m i t t e d  t o  r e l o c a t i n g  6 , 3 2 4  y d s .  o f  s o i l .

T h e  i n t e n t  i s  t o  d i s t r i b u t e  t h i s  m a t e r i a l  a t  a  u n i f o r m  d e p t h  o f  4 t ' o v e n

)t
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a n  a r e a  o f  7 5 , 6 0 0  s q ,  f  t .  ( a p p  .  9 2 4  c u .  y d s .  )  .  T h i s  m a t e r i a l  w i  l l  b e

o f  a  p e r m a n a n t  n a t u r e  a n d  w i l l  b e  l e f t  i n  p l a c e  a t  t h e  c o n c l u s i o n  o f

m i n i n g .  A n  a d d i t i o n a l 5 , 5 0 0  c u b i c  y a n d s  w i l l  b e  d i s t n i b u t e d  a t  a  u n i -

f o r m  d e p t h  o n  t h e  b a l l  f  i e l d  ( S e e  F i g .  8 . 6 - 2 ,  c r o s s  s e c t i o n  o f  s u b -

s t i t u - t e  t o p s o i l  p i l e ) .  T h i s  a r e a  w i l l  s e r v e  a s  a  t o p s o i l  p i l e  d u r ^ i n g  t h e

l i f e  o f  t h e  m i n e ,  t h e  f  i e l d  w i l l  h a v e  a  c l e a n  w a t e r  d i v e r s i o n  d i t c h  t o

p r e v e n t  p o t e n t i a l  e r o s i o n  a n d  w i l l  b e  b e r m e d  u n t i l  r e v e g e t a t i o n  e f f o n t s

p n e c l u d e  t h e  p o t e n t i a l  o f  s u r - f a c e  e n o s i o n .

i

A  s e e d  m i x  i s  d e s i g n e d  f o r  a  n a p i d  e s t a b l i s h m e n t  o f  a  t u r ' f  s u i t a b l e  f o r

n e c n e a t i o n a l  u s e  a s  w e l l  a s  r a p i d  e s t a b l i s h m e n t  o f  a  d e n s e  s o d  c o v e r -

i n g  ( S e e  T a b l e  8 . 6 - 1  ) .  A  s p r i n k l i n g  s y s t e m  w i l l  b e  i n s t a l t e d  t o  i n s u n e

b o t h  e s t a b l i s h m e n t  a n d  p e n m a n a n c e .  A t  t h e  c o n c l u s i o n  o f  t h e  m i n i n g

t h e  s u r ' p l u s  t o p s o i l  w i l l  b e  r e m o v e d  a n d  r e d i s t r i b u t e d  o n  t h e  m i n e  p r o -

p e n t y  d i s t u n b a n c e .  T h e  n e m a i n i n g  4 "  o f  s o i l  w i l l  b e  n e v e g e t a t e d  u t i l i -

z i n g  t h e  s a m e  m e t h o d o l o g y  t h a t  t h e  m i n e  h a s  c o m m i t t e d  t o  o n  t h e  b a l a n c e

o f  t h e i n  p r o p e r t y  t o  e n h a n c e  b o t h  d o m e s t i c  a n d  w i l d l i f e  u s e .

T h e  n e c e s s i t y  f o n  a n  a l t e r n a t i v e  s i t e  o f f  p e r m i t  i s  j u s t i f  i e d  b y  t h e

f o l  l o w i n g  o n - s i t e  c o n d i t i o n s :

T h e  B e a r  C a n y o n  m i n e  s i t e  i s  f u l l y  o c c u p i e d  w i t h  t h e  e x i s t -

i n g  s t r u c t u r e s .

T h e r e  i s  n o  s i t e  w i t h i n  t h e  p e r m i t  b o u n d a r y  w h i c h  c o u l d  b e

u t i l i z e d  w i t h o u t  m a s s i v e  a d d i t i o n a l  d i s t u r b a n c e .
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3 . D u e  t o  t h e

bo t tom fo r

ance  wou  I  d

c n i t i c a l  w i n t e r  r a n g e

M u l e  d e e r  w i n t e r  f e e d ,

b e  u n w a n r a n t e d .

T h e  v e g e t a t  i o n  e s t a b  I  i s h e d  a t  t h e

e n h a n c e  w i l d l i f e  f e e d .

s t a t u t e  o f  t h e  c a n y o n

a n y  a d d i t i o n a l  d i s t u r b -

a l t e r n a t i v e  s i t e  w o u l d

5A# / acre

50# / acre

;
T a b l e  8 . 6 . - 1

SEED L  I  ST  BALL PARK

P o a  p n a t e n s i s

F e s t u c a  d a s y c l o d a

o

A n  i n c i d e n t a l  b o u n d a r y  c h a n g e  w a s  s u b m i t t e d  2 / 8 / e 5  i n  o r ^ d e n
'

t o  i n c o r p o n a t e  t h  i s  a n e a  i n t o  t h e  p e n m i t  a n e a .  S e e  a t t a c h m e n t

8 . 6 - 1 .

f'
8-1 68 2/8/8s
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B .7  PLANS FOR REMOVAL,  STORAGE AND PROTECTION OF

SO ILS

SOILS ,  PHYSICAL  AND CHEMICAL PROPERTIES OF SOILS ;

RESULTS OF ANALYS.I S , IEF

CLAMATION PLAN.

The  1982  Co -op  f i e l d  i nves t i ga t i ons  p rov ided  l n fo rm-

a t i on  on  t he  phys i ca l  and  chem ica l  p rope r t i es  o f '

so i l s  i n  t he  pe rm i t  a rea .  A  So i l s  Legend  w i l l  be

ins l uc l ed  f  o r  each  so i l  i n  a  map  un i t  (P la te  
?+  

)  .

A  ra t i ng  f o r  t opso i l  i s  i nc l - uded  on  t h i s  f o rm  as  a re

some  chem lca l  p rope r t i es .  I n  s t ud ies  du r i ng  t he

1982  f i e l d  season  an  ons i t e  samp l l ng  was  ana l yzed

fo r  t he  requ i red  chem ica l  p rope r t i es  i n  a l J -  ho r i zons

(  see  Append  i x  A  )  .

SOIL  REMOVAL HANDLING,  STORAGE AND PROTECTION PLANS

I  o  p reven t  su i t ab le  t opso i - l  f  r om be ing  was ted  o r

con tam ina ted  by '  was te  ma te r j - a l s ,  t opso i l  was  removed

f rom a l l  new  cons t ruc t i on  a reas  as  a  sepa ra te  ope ra -

t  j - on .  The  t opso i l  was  s tockp i l ed  and  w i l l  be  con -

so l i da ted  and  p ro tec ted .  f rom r * l nd  and  wa te r  e ros ion

and  con tam ina t i on  wh i ch  m igh t  l essen  i t s  capab i t i t y

t o  suppo r t  vege ta t i - on .  The  f  o l l ow ing  subsec t i - ons

dea l  spec i f i ca l l y  w i t h  t he  va rous  phases  o f  t he  t op -
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so i l  and  subso i l  hand l i ng  p l an .

A t  t he  s ta r t  o f  t he  cons t rue t i on  phase  ,  t ops  o i 1  was

co l l ec ted  f r om the  a rea .  Ex i s t i ng  vege ta t i on  was

removed  and  t opso i l  was  eo l l ec ted  p r i o r  t o  excava -

t i on  o r  o the r  su r f ace  d l s t u rbance  ope ra t i ons  w i t h i n

the  a f f ec ted  a reas .

The  dep th  o f  t opso i l  r emova l  i n  each  case  depends

on  the  amoun t  o f  A  and  B  ho r i  zon  ma te r ia l  a  r i  de f  i ned

j -n  OSM Re  gu la t i on  3A  CFR 7  83  .21  and  7  S  j  .  ZZ  .  The  top -

so i l  r emoved  i n  t hese  a reas  cons i s t s  o f  A  ho r i - zon

qua l i t y  ma te r i a l  and  B  ho r i zon  qua l i t y  ma te r i a l  w lLh

v i r t ua l l y  no  d i s t i nc t i ve  d i f f e rence :  The  c  ho r i zon

ma te r i a l  was  no t  r emoved .  s i nce  i t  was  no t  su f f i c i en t -

l y  eapab le  o f  suppo r t i ng  d i ve rse  vege ta t i on  due  t o

the  exeess i - ve  rock .

The  equ ipmen t  used  f o r  t opso i l  r emova l  cons i s ted  o f

bu l l doze rs ,  f r on t -end  l oade rs ,  and  dump  t r ueks .

The  use  o f  bu l l do  ze rs  r equ i res  push ing  o f  t he  t op -

so i l  t o  a  co l l ee t i on  po in t  f o r  l oad ing  i n to  dump

t rucks  o r  o the r  means  o f  t r anspo r ta t i on  t o  t he  de -
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s igna ted  s tockp i l e .  Adequa te  supe r . v l so r y  pe rsonneL

were  p resen t  a t  t he  t ime  o f  t he  t opso j . l  r : emova l  t o

i ns t ruc t  t he  equ ipmen t  ope ra to r s  i n  t he  p rope r  t echn l -

ques  o f  t opso i l  r emova l  and  t o  ensu re  t ha t  r equ i red

ho r i zons  we re  removed  and  s to red .

E ipso i l  S tockp i l e

Topso i l  i s  p resen t l y  be ing  s to red  w i t h i n  a reas  o f

the permi t  boundary  (  see p la te_*?- -2 . )  .  I t  i s  the Co-

op  i n ten t ' t o  conso l i da te  P i l _es  # l  w i t t r  P i l e  # tu t  t o

u t i l i ze  P i l e  #e  wU ieh  i s  p r i nc ipa l l y  rock  and  u r r *

su i - t ab Ie  as  a  g row th  med ia  as  r i p - rap  whe re  eve r

t he  need  a r i ses ;  and  t o -  r e l oca te  P i l  e  #1  wh i c t r  l s

p r imar i l y  rock  to  the  s i t e  o f  P i l  e  #  / *  t o  be  used

as  a  t op  d ress ing  upon  f i na l -  r ec l ama t i on .

The  P iLes  have  been  conso l i da ted  (Append i x  3 -D ) .

P lans  i nvo l v l ng  t opso i l  s t o rage  can  be  l abe led  as

f f  sho r t  t e rmr t  o r  l ong  t e rmr t  depend ing  on  comp le -

t i on  o f  ac  t i v i t i e  s  t n  each  a rea ,  ,  B . r rd  the  rec lamat ion

s  chedu le  p resen ted  .  The  se  p i l e  s  shou ld  be  cons ide r -

e d  r t l o n g  t e r m t t .

Shqr t *Te rm,Topso i l  S to rage  A reas
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sho r t - t e rm  s toekp i l es  o f  t opso i l  w i l l  be  f o r

a reas  to  be  re  c l -a imed  a lmos t  immead ia te l y  upon
!,

eu t t i ng  and  a t  f i na l  g rade .  Topso i l  w i l l  be

"qd i s t r i bu ted  
p romp t l y  t o  m in im i ze  na tu ra l  de -

gra \dat ion proce ss  e is  .

Lon -T mTo s  o i1 S to ra e  A reas

Dur ing  any s t ruc t i on  o f  a reas  t ha t  w i l l

be  used  f o r u ra t i on  o f  t he  m in ing  ope ra -

e rm i t  a rea ,  t opso i l  w i l l  be

e o l l e c t e d  a n d  s t , ckp i l ed .  The  topso i - l  w i l l  be

t i on  w i th in  th

used  l a te r  f o r

abandonmen t  a re

To so i l  P ro tec t t i

The  sho r t - t e rm

sprayed  w i th  w

e ta rd  e ros

s tockp i l e  w i l l

ope ra  b iona l  s t

A  s tab le

ope ra t i on

os \m in ing  ree lama t i on  o f  t he

S .

t opso i l  s t oc i l e wi l l  be
,

vege ta ted

tops  o i l

t e r  o r  t empo ra l l v

on ,  The  l ong - te

be  p ro tec ted  by

ps :

the f o l l o w i n g

ur face  w i l -1  be  p rov ided

d e  t h e  i n f l u e n c e  o f  a c t i v e
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Shor t - t e rn  s tockp i l es  o f  t opso i l  w i l l  be  f o r

a reas  t o  be  rec l a imed  a lmos t  immead ia te f y  upon

cu t t i ng  and  a t  f i na l  g rade .  Topso i l  w i l l  be

red i s t r i bu ted  p rompt l y  t o  m in j -m ize  na tu ra l  de -

g rada t i on  p rocesses .  No  shon t - t e rm  p i l es  a re  an t i c i -

pa ted  a t  t h i s  t ime .  l f  a  need  a r i ses ,  a  s i t e - spec i f i c
p  l an  w  i  |  |  be  subm i  t t ed  p r - i o r  t o  d  i s t unbance .
Long -Te rm Topso i l  S to rage  A reas

Dur ing  any  new cons t ruc t i on  o f  a reas  tha t  w i l - l

be  used  fo r  t he  du ra t i on  o f  t he  m in ing  ope ra -

t i on  w i t h i n  t he  pe rm i t  a rea ,  t opso i l  w i l l  be

co l - l ec ted  and  s tockp i l ed .  The  t opso i l  w i l l  be

used  l a te r  f o r  pos tm in ing  rec lamat ion  o f  t he

abandonmen t  a reas .

Topso i l  P ro tec t j - on

The  sho r t - t e rm  topso i l  s t ockp i l e  w i l l  be

sp rayed  w i th  wa te r  o r  t empora r i l y  vege ta ted

to  re ta rd  e ros ion .  The  l ong - te rm  topso i l

s tockp i l e  w i l l  be  p ro tec ted  by  the  fo l l ow ing

ope ra t i ona l  s t eps :

A s tab l -e  sur face wi l l -  be prov ided in  an

a rea  ou t s i de  t he  i n f l uence  o f  ae t i ve

ope ra t i ons .
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As  a  s tockp i l e

le f t  i n  a  rough

s ion .

S tockp i l es  w i l - l

ages  t o  p reven t

i s  comp le ted ,

cond i t i on  t o

i t  w i l l  be

m in im ize  e ro -

be  s i t ua ted  ou t  o f  d ra in -

wa te r  e ros i - on .

S to rage  p i l es  w i l l  be  vege ta ted  w i t h ,qu i ck -

growi -ng ,  s  o i l -s  tab i  l : -z ing p lants  .  Revege-

ta t i on  w i l l  i n vo l  ve  t he  immed ia te  seed ing

o f  s tockp i l - es  topso i l  du r i ng  the  nex t  p lan t -

i r ' - g  season  w i th  the  seed  m ix tu re  recommend .ed

in  a  r epo r t  on  vege ta t i on  and  p l an t  com-

mun i t y  ana l ys i s  ( see  A t t achmen t  2A  seed  L i s t )

i - n  comp l iance  w i th  the  requ i remen ts  o f  t he

approp r ia te  l and  managemen t  agency .

S igns  w i l l  be  pos ted  t o  p ro tec t  t he  s tock -

p i l es  f r om acc iden ta l  use  as  f i l l  o r  f r om

o the r  i nadve r ten t  ma te r i a l  con tam ina t i on .

The  es tab l i shmen t  o f  nox ious  p l an t  spec ies

w i l l  be  p reven ted .

The  s tockp i l ed  t opso i l  w i l l  no t  be  removed  o r

o the rw i se  d i s t u rbed  un t i l  r equ i r ed  f o r  t he  re -

d i s t r i bu t i on  ope ra t i on  on  a  p repa red ,  r eg raded

o



d i s tu rbed  a rea .

8 .8 PLANS_ FOR REpTSTRTBUTIqN 0J '_ SgrLS

i ' . r i o r  t o  t opso i l  r ed i s t r i bu t i on r  r €g raded  l and  w i l l

be  sca r i f i ed  by  a  r i ppe r -equ ipped  t r ac to r .  The

ground  su r face  w i l - l  be  r i pped  to  a  su i tab le  dep th

i n  o rde r  t o  r eduee  su r f ace  compac t i on ,  p rov ide  a

roughened .  su r f ace  assu r i ng  t opso i l  adhe rence ,  and

p romo te  roo t  pene t ra t i on .  S teep  s l ope  a reas  wh i ch

mus t  r ema in  a f t e r  abandonmen t  w i l l  r ece i ve  spec ia l

r i pp ing  t o  e rea te  l edges  r  c rev i ces ,  pocke t s ,  and

s cree s  .  Th i  s  w i^11-  a l low be t ter  so i l  re  tent lon and

Wi th in  a  su i ta t ime  pe r l qd  p r i o r  t o  seed ing ,  t op -

so i l  w i -11 -  be  d i s t r i bu ted  on  a rbas  to  be  rec la imed .

Du r l ng  t h i s  t lme ,  t he  t opso i l  w i l l \ *  a l l owed  t e

se t t l e  and  a t ta in  equ i l i b r i un  w i th  i t s \a tu ra l  en ;

v i ronmen t  ,  Th i  s  p rocedure  w i l l  be  f  o l l owe \  f  o r  a reas

in  wh i ch  f ae i l i t i e s  such  as  roadbeds ,  m i -ne  pa

bu i l d i ng  s i t es  a re  t o  be  abandoned .

and

Topso i l  r ed i s t r i bu t i on  p rocedu res  w i l I  ensu re  an  &p*

p rox i rna te  un i f  o rm th i cknes  s  cons  i s ten t  w l th  the  p ro -
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d i s tu rbed  a rea .

B.g PTANS FOR REDISTRIBUTION OF SOILS

Pr i o r  t o  t opso i l  r ed i s t r i bu t i on ,  r eg raded  l and  w i l l
I

be  sca r i f i ed  by  a  r i ppe r -equ ipped  t r ac to r .  The

ground  su r face  w i l l  be  r i pped  to  a  dep th  o f  14 t l

i n  o rde r  t o  r educe  su r f ace  compac t i on ,  p rov ide :  a

roughened .  su r f ace  assu r i ng  t opso i l  adhe rence ,  and .

p romo te  roo t  pene t ra t i on .  S teep  s l ope  a reas  wh i ch

mus t  r ema i -n  a f t e r  abandonmen t  w i l l  r ece j - ve  spec ia l

r i pp ing  t o  c rea te  l edges  r  c rev i . ces  r  pocke t s ,  and

sc rees '  Th i s  w i l l  a l l ow  be t t e r  so i l  r e ten t i on  and

vege ta t i on  es tab l - i - shmen t  .

w i t h i n  a  t en  day  pe r i od  p r i o r  t o  seed ing ,  t op -

so i l  w i l l  be  d i s t r i bu ted  on  a reas  t o  be  rec l a imed .

Du r i ng  t h i s  t ime ,  t he  t opso i ]  w i l l  be  a l l owed  t o

se t t l e  and  a t t a i n  equ i l i b r i um  w i t h  i t s  na tu ra l  en -

v i r onmen t .  Th i s  p rocedu re  w i l l  be  f o l l owed  f o r  a reas

in  wh i ch  f ac i l i t i e s  such  as  roadbed  s  ,  m ine  pads  ,  and

bu i l d i ng  s i t es  a re  t o  be  abandonec l  .

T o p s o i l  r e d i s t r i b u t i o n  p r o c e d u r e s  w i l - l  e n s u r e  a n  a p -

p r o x i m a t e  u n i f  o r m  t h i c k n e s  s  o f  6  i n c h e s  a s  s t a t e d  i n  t h e

.) ' )
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r e c l a m a t i o n  p l a n .  T o p s o i l  w i l l

y e a n  ( O c t  .  )  s u  i  t a b  l e  f  o r  e s t a b  I

b e  n e d i s t n i b u t e d  i n  t h e  f a l l  o f  t h e

i s h m e n t  o f  p e r m a n e n t  v e g e t a t i o n .

T o  m i n i m i z e  c o m p a c t i o n  o f  t h e  t o p s o i l  f o l l o w i n g  r e d i s t r i b u t i o n ,  t r a v e l

o n  n e c l a i m e d  a n e a s  w i l l  n o t  b e  a l l o w e d .  A f t e r  t o p s o i l  h a s  b e e n  a p p l i e d ,

s u n f  a c e  c o m p a c t  i o n  w  i  |  |  b e  n e d u c e d  b y  u s i n g  a  D - 6  C r a w  l e n  t n a c t o r

a n d  h a n r ^ o w i n g  t o  a  4 t t  d e p t h .  T h i s  o p e n a t i o n  w i l l  a l s o  h e l p  p r e p a r e

a  p n o p e n  s e e d  b e d  a n d  p n o t e c t  t h e  n e d i s t r i b u t e d  t o p s o i l  f r o m  w i n d  a n d

w  a  t e n  e r o s  i o n  .

C o - O p  M i n i n g  w i l l  e x e n c i s e  c a r e  t o  g u a n d  a g a i n s t  e n o s i o n  d  u r i n g  a n d

a f  t e n  a p p l i c a t i o n  o f  t o p s o i l  a n d  w i l l  e m p l o y  w o o d  f  i b e n  m u l c h  a n d

t a c i f  i e r ^ s  t o  e n s u r e  t h e  s t a b i l i t y  o f  t o p s o i l  o n  g r a d e d  s l o p e s .  T h e

s p e c i f  i c  m e t h o d s  t o  b e  i m p l e m e n t e d  w i l l  b e  d e f  i n e d  i n  t h e  a t t a c h e d

I n t e r i m  P l a n .  T h e  s o i l  s t a b i l i z a t i o n  m e t h o d o l o g y  t h a t  w i l l  b e  u s e d

i n c l u d e s  t h e  p l a c e m e n t  o f  c r u s h e d  a n d  h e a v i e r  m a t e n i a l  a t  t h e  t o e  o f

n o a d f  i l l  s l o p e s ,  a n d  t h e  r a n d o m  p l a c e m e n t  o f  l a n g e  n o c k s  a n d  b o u l d e n s

o n  t h e  s u r f a c e .  T h i s  p r o c e d u r e  w i l l  e n h a n c e  t h e  m i c n o c f  i m a t e  a s

w e l l  a s  m a k e  t h e  n e c l a i m e d  a n e a  m o r e  a e s t h e t i c a l l y  c o m p a t i b l e  w i t h

t h e  u n d i s t u r b e d  s u r n o u n d i n g s .
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posed  rec l ama t i on  p l an .

ed  a t  a  t ime  o f  t he  yea r

o f  pe rmanen t  vege ta t i on .

To  m j -n im i ze  compac t i on  o f  t he  t opso i l -  f o l l ow ing  re -

d i s t r i bu t i on ,  t r ave l  on  rec l a imed  a reas  w i l l  be

l im i t ed .  A f t e r  t opso i l  has  been  app l i ed r  su r f ace

compac t i on  w i l - l -  be  reduced  by  us ing  app rop r ia te

equ ip .men t  runn i -ng  a t  a  su i tab le  dep th .  Th i s  ope ra -

t i - on  w i l l  a l so  he lp  p repa re  a  p rope r  seed  bed  and

pro tec t  t he  red i - s t r \ i bu ted  topso i l  f r om w ind and

wate r  e ros ion .

Co -op  M in ing  w i l l  exe rc se  ca re  t o  gua rd  aga ins t

e ros i -on  du r ing  & r ld  a f te r  hpp l i ca t i on  o f  t opso i l  and

res  t o e  the

s tab f l i t y  o f  t opso i l  on  g radds  s l ope$ ,  The  spec i -

f i c  me thods  to  be  imp lemen ted  f t i l l  be  de f i ne r l  i n  t he

a t tached .  I n te r im  P lan .  An  examp\e  o f  t he  so i l  s tab i l i .

za t i on  me thodo logy  tha t  m igh t  be  u \ed  i nc ludes  the

p lacemen t  o f  c rushed  and  heav ie r  ma \e r ia l  a t  t he  toe

o f  road f  i l l -  s l opes ,  and  the  random p lhcemen t  o f  l a rge

rocks  and  bou lde rs  on  the  su r face .  Th \s  p roced .u re

w i l l  enhance  the  m i -c roc l ima te  as  we l - l  aS  make  the  re -

c l a imed  a rea  more  as the t i ca l l y  compa t i b l e \w i t h  t he

Topso i l  w i l l  be  red i s t r i bu t -

su i t ab le  f o r  es tab l i shmen t
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und i  s  t u rbed su r round ings .

8.9 NUTRIENTS AryD SOIL AMENDMENTS

Phospho rus

N i t r ogen

So i l  ph  and  sa l i n i t y

So i l  t ex tu re

chemica l  ana lys i s  f o r  m i - c ronu t r i en ts  ru i l l  be  eon -

due ted  by  t es t i ng  so i l  ex t r ac t s  f r om the  red . i s t r i bu t -

ed  ma te r i a l .  A l l  necessa ry  f e r t i l  Lza t i on  o r  neu t ra -

l i za t i on  r  &s  de te rm ined  by  so i l  t es t i ng ,  w i -11 -  be  done

acco rd ing  t o  t he  f i na l  Rec lama t i on  p l an .

B. ' l  0 EFFECTS OF MIN ING OPERATIONS ON TOPSOILS

NUTRIEqITS , AND SOI L-AMENDMENTS

S j - n c e  t h e  C o - o p  M i n e  i s  a n  u n d e r g r o u n d  m i - n e ,  t h e  i m -

p a c t  o f  m i n i n g  o n  s  o i l s  w i l l -  b e  m i n o r  o v e r a l l  .  T h e

i m p a c t s  o f  s u r f a e e  o p e r a t i o n s  a n d  m i n i r r g  f a e i l i t i e s

o n  s o i l  r e s o u r c e s  e o n s i s t  o f  c o v e r a g e  o f  s o i l  b y  l a n d -

f i l l s  a n d  r e f u s e ,  d i s t u r b a n c e  o f  s o i l s  d u r i n g  c o n s t r u e -

t j " o n  a c t i v i t e s  r  € r o s i o n  c r e a t e d  b y  r e m o v i n g  v e g e t a -

t i o n r  r € d u c e d  f o r a g e  g r o w t h  d u e  t o  n u t r i e n t  d e g r a d a -

?./r



t i - on  r  r €duced  l i ves tock  capac i t y ,  and  pa r t i cu l a te

em iss ions  t o  t he  a i r .

The  a reas  i n  wh i ch  so i l  has  been  d i s t u rbed  t o  da te

w i th in  the  pe rm i t  a rea  ,  i nc l -ude  s  the  l oadou t  a rea  '

f u t u re  o f f i ees ,  shops  and  subs ta t i ons ,  r oads  '  po r -

t a l  a reas ,  and  t he  t opso i l  s t o rage  a reas .  Add i -

t i ona l  ac reage  may  be  d i s tu rbed  i n  the  fu tu re  i f

Co -op  e l ec t s  t o  p roceed  w i t h  ce r t a i n  p ro j ec t s  i t  i s

cons  i de r ing  .

8 .1  1  M IT IGAT ]ON AND CONTROL PLANS

Deta i l ed  In te r im  Rec lamat i -on  P lans  ( l ppend ix  3 -C  )

are  a t tached and are  par t  o f  the Bear  Canyon Mine

Rec lamat ion  P lan  j -n  rega rd  to  s tockp i l i ng  and  l ong

and  sho r t  t e rm p lans  and  goa ls  fo r  f i na l  rec lamat ion .

Co-Op i  s  comm i  t ted to  take wha teven s teps ace necessary  to

m i n i m i z e  l o s s  o f  s o i l  t h r o u g h  e n o s i o n .  W h e n e v e n  r i l l s  o r  g u l l i e s

b e c o m e  i n  e v i d e n c e ,  C o - O p  w i l l  
- f  

i l l r  t r € g r a d e ,  n i p  r a p  a n d  n e -

s e e d ,  t a c k  i f  y ,  a n d  m u  l c h  .  T h  i s  w o n k  w  i  |  |  c o m m e n c e  p r ^ i o r  t o

s i g n i f  i c a n t  l o s s .  ( R i l l s  a n d  g u l l i e s ,  l e s s  t h a n  9 " ) .
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CO-OP MlNlruff i  T*a#FANY

P.O. Box 1245
H untington, Utah 84528

(801) 748-5238
Coal Sales (801 ) 7 48-5777

F e b r u a r y  B ,  1 9 8 5

U t a h  D i v i s i o n  o f  O i l ,  G a s  A  M i n i r r g
3 5 5  W e s t  N o r - t h  T e n r p  l e
# 3  T r  i  a d  C e n  t e r  S u  i  t e  3 5 0
s a l t  L a k e  c i t y ,  U t a h  8 4 1 8 0 - 1 2 0 3

A t  t e n  t  i o n  : D n .  D i a n n e  R N i e l s o n ,  D i r .

R E :  7 8 8 . 1 2 , 2 ,  ( d )  I n c e d e n t a l
B o u n o a r y  R e v  i s  i o n s

D e a n  D n .  N  i  e l  s o n  :

C o - O o  i ' i i n i n g  C o m p a n y ,  B e a r  C a n y o n  M i n e  A C T / O t S / 0 2 5 , # 2 ,  E m e n y

C o u n t y  ' J  t : : h ,  f  o r m a  I  l y  r e q u e s t s  u n d e r  U C A - 4 0 - 1 0 - i  e t  s e q .  U M C  r e g u  l a -

t i o n  7 8 8 . 1 2 , 1 ,  ( d )  a n  i n c i d e n t a l  b o u n d a r y  c h a n g e  B e a r  C a n y o n  M i n e

p e n m i t  a r ' e a .  T h e  c h a n g e  i s  n o t e d  a n d  d e l i n e a t e d  o n  a t t a c h m e n t  F i g u r e

3 - 4 A ( 1  )  a n d  o n  P l a t e  3 - 4 A .  T h e  i n c i d e n t a l  b o u n d a i ^ y  c h a n g e  e n c o m p a s s e s

a n  a r e a  o f  1 . 5  a c r e s  w h i c h  i s  l e s s  t h a n  1 %  o f  t h e  e x i s t i n g  p e r ^ m i t

a r e a .

T h  i s  a r e a  i s  n e c e s s a r - y  t o  s t o c k p  i  l e  t o p s o i  I  a n d  w  i  I  I  p r e c l u d e  t h e

u n n e c e s s a n y  d i s t u r b a n c e  o f  a d d i t i o n a l  l a n d  i n  B e a n  C a n y o n  c o n s i d e r i n g

t h i s  a r e a  i s  p n e s e n t l y  d i s t u r ^ b e d .

C o - O p  f e e l s  t h a t  t h e  e x i s t i n g  s u r i t y  a g r - e e m e n t  i s  a d e q u a t e  t o  a d d r e s s

t h i s  a d d i t i o n a l  a n e a .  T h i s  a s s u m p t i o n  i s  b a s e d  o n  t h e  f a c t  t h a t  t h e r e

a n e  n o  n e w  s t r . u c t u r e s ,  r o a d ,  a n d / o r ^  f a c i l i t i e s  w i t h i n  t h e  1  . 5  a c r e

a n e a .  C o - O p  a n t i c i p a t e s  r e c l a m a t i o n  o f  t h e  a r e a ,  F a l l  o f  1 9 8 5 .  T h e



a n e a  w a s  c o v e r e d  b y  t h e

t h e  e x  i  s t  i n g  p e n m  i  t  a r e a

e x  i  s t  i n g  s u b s  i  d e n c e  i  n v e n  t o r ^ y  a n  d  I  i e s

o f  p o t e n t i a l  s u b s i d e n c e  i n f l u e n c e  z o n e .

w  i t h  i n

I  h a v e  i n c l u d e d  a  c o f J y  o f t h e  p  l a n  f  o r  y o u r  p e n s o n a  I  n e v  i e w .

I  a p p r e c i a t e  y o u r  c o n s i d e n a t i o n  o f  t h i s  m a t t e n .

S i n c e r e l y ,

f;F,
i l l e l v i n  A .
P e r m i t t i n g

C oon rod
a n d  C o m p l i a n c e

n  j c /  m c
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o
SOIL SURVEY AND INTERPITETATIONS

VEGETATION SURVEY
" " ' * - ; ; ;  

r r v s -  F -

co-oP I'trNrNG Co.

At the requeet of Wendell  Orpen, representing CO-OP l ' t ining Co. ,
and the San Rafael  SoiL eonservat ion,Dist r ic t ,  the Sot l  Coneer-
vation Service perforrned a soi l  and vegetation survey on proposed
mine property in Huntington Canyon. The survey$ were designed to
comply with the March L979 Perrnanent Regulatory Program Requirements
of the off lce of Surface Fl ining Reclamation and Enforcementt
Department, of Interior.

The survey covers approxlmately 23 acres on Bear Creek in i iuntington
Canyon , Emery County, Section 25 , T165 , R7E , SLBI"I.  The soi ls are
shovrn on.t ire attached rnap. Each soi l  is ldenti f ied wit.h a t 'hree

letter symbol, and the pateern and extent are shown by the eoi l
b o u n c l a r y - 1 i n e s o n t h e m a p . I ' t s h o u 1 d b e n o t e d t , h a t ' t h e e n t i r e
6urvey area had been disturbed from previoue mi,ning activi t les.
Therefore, the soi l  characterist ics were projected from the surrounding

areas. Al l  areas havlng the Eame eymbol are eEsential ly the same

kind of soi ls. There may be srnal l  areas of other eoi ls ineluded

wl th in the d,e l . ineat ion that  are s l lght ty  d i f ferenE.  The soi ls
are narneci but have not been correlaieci.- hhen the overal l  county

Burvey is complet,ed, smaIl area6 may become inclusions in other

map unit,s, '  Some name6 may change al so. Inc luded at the end of

the report,  are the engineering uses and interpretat lons of the soi le.

The soi l  horizonatlon symbolsr procedurea, and nornenclature are

aa deftned ln the Soil  ! .rrr*y l ' lanual (Ag. l landbook No. I8), National
Soil  Handbook of the Soil  Conservation Service, and Soil  Taxonomy.

SCS range con6ervat lon is t ,  George Cook,  v ls i ted each descr ibed
soi} in the survey area in November and recorded present vegetation

and product, lvi ty according to ecologlcal si te analyeis methods

of the $oi} Conservatlon Service. Present, vegetation was reeorded
by percentege air dry welght. Sst, imates were made of annual
production and range condit,ion for the 1980 growing seasorlr
ih*"e f lndings are lncluded in this report,  and the ecological

eites tdentl i ied on the soiL map accompanying the eol l  report.

Most of the soi ls in the survey area are ueed a6 rangeland and

vrl ldl i fe habltat except where mlne disturbancee have occurred.
On areas that, have simi}ar clirnate and topogtaPhYr the kind and

amount, of vegetat,ton produced on rangel,and are cloeely relat'ed

to the kind of soil. Ef f ective rflanagement, ie based on the relation-

ehip between eoi ls and vegetation and water.

- L -



In  t .h is  survey area t t rc  so i ls  are grouped in t .o  ecologica l  s i tes.
An ecological si te is an area or areas of rangeland or eroodland
uniform enough in cl imate, soi ls, dralnage, exposures and topography
that i t  supports a definit ,e plant communlty that wi l l  produce a
speeiftc Brnourit ,  of vegetat, ion. The kind of vr:getat ion is general ly
the combinat, ion of plant s that grew on the site bef ore the range
or woodland $ras affect,ed by graztng, cult ivat ion or otherwise
altered and is calJ.ed the potentlal veget,at ion. NormalIy the
potentlal veget,at, lon ls the rnost, produetlve comblnation of range
o r w o o d l . a n d p l ' a n t s t h a t a s l t e c a n e u p p o r t , . P o t , e n t , 1 a l ' p l ' a n t
c o m m u n i t l e s f o r t , h e B e a r C r e e k C a n y o n a r e a o b t a t n e d f r o m c 1 1 p p t n g
data, is not, yet avatlable from the Bureau of Land l lanagemerrte
As cltmate la a rnajor fact,or ln determinlng the potenttal plant
cornmuntty dif ferent cLimatic reglme have been defined to facl l l tate
t h e g r o u p 1 n g o f s o i ' 1 s i n t o e c o l o g i c a 1 e i t e s a n d t h e n a m 1 n g o f
sites. In this survey area there are two cl imatic reglmee used.
Theee are def ined genera l ly  a8 fo l lowe:

Upland Climat. ic Re.gine - Tire sverage snnual precipication ie 12
Eo-16 incffiately 35 to eiO percent comes during t,he
summer months. The growing perioci usual. ly beglns about Apri l  1
and lasts unti l .  the f irst of November untiL molsture is depleted
or  the p lants rnature.  The f reeze- f reg seasoq is  100 to 130 days,
and the mean annual temperature ls 47o to 50o n. 

'

l lounta in Cf i * " t ic  R"gime -  The average annual  prec ip i ta t ion is  16
tely 35 percent, comes during the suntmer

months. The growing season begins in the later part of Apri l  and
last ,s  unt , i l  the middle of  Oct ,obcr  or  unt i l  moisture is  depleted
or  the p lants mature.  The f reeze- f reg season ie  80 to 110 days
a n d t , h e m e a n a n n u a l . E e m p e r a t . u r e i e 4 4 o t o 4 7 o F .

Range managernent requires a knowlcdge of the kinds of soi l  and of
the potent ia l  natura l  p lant  communi t ,y .  I t  a lso requi res an eval -
uat, ion of t ,he present, rangc condltton. Range condlt i .on ie det,ermineci
by compartng the present plutt  community wtih the potential natural
pLant cornrnunity on a part icular range sit ,e. The more closely
the exisitng community resembles the potential comrnunity, the bett,er
Ehe range condit, ion. Range conci i t , ion is €n eeological rat, i .ng on1y.
It  does not have a specif ic meaning that pertaine to the presenE
pl.ant community in a given lls€r

The objective in range management is to control
plante growi.ng on a site are about the same Ln
the potent,ial natural pLant comnunlt,y for that

graaing so that the
kind and amount ag
s i t e .

$uch management generaLly result,s in the optimum product ion of
vegetationn conservatlon of wat,er, and cont,rol of erosion" $or,t tet lmes,
however, a range condit ion somewhat below the potentlal meet6
grazing needs, provldee wildl i fe habttat,  and prot,ects sol1 and
water  resources.

More deta i led in format , ion is  aval lab l .e  in  the Pr lce F ie ld Of f ice of
the Soi l  Conservat ion Serv ice.  _ ,
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SOIL LEGEND

Soil Symbol
-tu

D2E

DlG Dat,ino very stony fine sandy loam,
55 to 70 percent, elopee

DESCRIPTION OF TIIE SOILS

DzE Datino bo-uldery f ine sendy loam, 5 to 20 psrcent slopes.

It, occura on
moderately st,eep al luvial fans and some eloping f lood plains at
e leva t , l ons  o f  71100  to  71140  fee r ,  (2 , t65  to  ? rL77  mete re ) .
This soi l  formed in al luviurn and col luvium derived mainly from
sandstone and shale. The average annual precipitat ion is 14 to
16 inches ( :0  to  4L cent imeters) .  l lean annual  a i r  temperat ,ure
is  42 to 45 degrees F.  (S to 7 degreee C.) ,  mean annual  so i l
temperature is  44 to 47 degrees F.  (0 t ,o  I  degrees C.) ,  and the
average freeze-free season is about, 80 to 110 days.

Slopes are 5 to  20 percent  and most ly  east  fac lng.  They are
short and concave-cofrvex.

Vegetat ion ie  dominant ly  p inyon,  Uta l r  Juniper ,  ea l ina wiLdrye '
e quirrelrat l ,  big bagebrueh, Douglae-f ir ,  and Rocky l{ountaln
jun iper .

Included i .n mapping are small  areae of a similar EoiI except
wlth ZA percent, gravel. and cobbles [n the' eurface layer'

In a typlcal prof i . le the surface layer ls brown, bouldery ftne
sandy fo"m and cobbly Loam about, 10 inches (25 centirnetere) thick.
The subeoil is light brown very stony Loam about, 28 inches
( Zf centJ"met,er6 ) [ni"t. The substratum i,e lig,ht reddieh brown
cobbly f ine eandy loarn to a depth of 60 inchee (1.5 meters) or
I l IOfGr

Permeabil i ty 1s moderat,e. Avai lable water capacity is 6 inches
( fS cenr imet ,ers)  to  a deprh of  60 inches"(1.5 meters) .  Organic
matter content in the surface layer ls t+ percent,.  Eff ect. ive
root tng depth ls  about  60 lnches-  (1.5 met l rs) .  Sur face runof f  ts
rnedium and eroeion hazard ls moderate under pot,entlal native
vegetat, ion and high i f  veget at ion ia removed and the sol l  is
le f t  bare.  Erodib i l i ty  is  Iow.  This  so i l  is  used for  range'
wil .dl i f  e habitat, ,  and mining operationF.

Soil }Lag:ing UnLL Name

Dattno bouidery fine eandy Loam,
5 to Z0 percent slopes

- 4



Taxonomlc c lass i f  icat ion is  loamy-skeletaL,  mixed Typlc  Haplobora l ls .

A typtcal pedon of Datino bouldery f ine eanciy loam, 5 to 20 pereent
ltras deecri.bed on the cut about ?00 feet east, and 11.00 feet eouth
of  the NW corner  of  Seceion 25,  T165,  R?E

A1 l  - -  0  ro  ?  inches  (O ro  5  cenr , ime te rs )  b rown ( fOyn  5 /3 )
bouldery f ine sandy loam, dark brown ( fOyn 3/3)  when moist ;
moderate f ine granular  s t ructure l  loose,  very f r iabte,  s l lght ly
et icky,  nonplast ic ;  common very f ine to medium, few coarae roote;
t0  percent ,  boulders,  10 percent  s t ,ones,  5 percent  cobbleel  10-
percen t  g rave l ;  s l i gh t l y  ca lca reous ;  modera te ly  a l ka l lne  (8 .0 ) ;
abrupt smooth boundary.

A12 *-  ?  ro 10 inches (5 to  25 cent imet ,ers) ;  brorcn ( fOyn 5t3)
cobbly loam, dark brown (fOyn 3/3) when moist;  moderat,e medium
g"r . , r i . r  s t ructure;  sof t , ,  f r iab le,  s l ight ly  s t icky,  s l ight ly
plast ic i  .common very f ine t,o nedium, f ew coarse roots; 10 percent
cobble and 10 percent, gravel l  moderately calcareoue; moderately
a lka l ine  (ph  8 .2 )1  c lea r  smooth  boundary .

82 -- 10 to 38 inches QS ro 96 centimetera ) ;  l tg,ht bror+n
7.5YR 614)  very s tony ioam, brown (7.5Y4 4 lD when molst ;  weak
medium subangular  bLocky st ructureI  s l ight ly  hard,  f r iab le,
s l ight ly  s t icky,  s l ight ly  p last tc ;  common very f ine t ,o  mediurn
roote;  1  percent  boulders,  30 percent  s tone,  10 percent  cobbles,
20 percent  gravel l  moderate ly  ca lcareous;  s t rongly  a lka l ine
( ph 8. 5 ) ; abrupt wavy boundary.

Cl  - -  38 to 60 inches (96 ro L52 cent imeters)  t ieht  reddish
ram, reddish brorvn ( 5Yn 41 4)

when motst l  rnaesivel soft,  very fr lable, el lghtly et ickyl r lof l-
p laet icg few very f ine and f tne roots;  10 percent  cobbles,  5
percenc gravel; etrongly calcareousi strongly alkel ine (ph 8.6).

A{t8R
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DlG D*t4no-.,- Rock gutcro_p coqplpxr.,.55 to 10 pslcq*! stopes._

This map uni t  is  on very s teep canyon s ideslopeso Slopes are
ehor t ,  and concav€-convex,  Elevat ion is  7,L40 to 7,600 feet
(2rL77 to 2,318 meters) .  The average annual  prec lp l ta t ion ie  L4
t,o 16 tnchee (:0 to 4L centlmeters). Mean annual air temperature
ls 42 to 4t+ degreee F. G Eor 7 degrees C. ) and t,he average frost-
f reeze season ls  B0 t ,o  110 degreei .

This unit  i .s 75 percent Datino very stony f lne oandy Loam, 55
to 70 percenf slopes in single and concave areas and 15 percent,
rock outcrop on r ldges.

Incl.uded in this unit ,  is about 10 percent of a shal low soi l  that,
is  about ,6 to  15 i .nches in  depth,  associated wl th the Rock outcropr

T h e D a t ' l n o s o i 1 i s v e r y d e e p a n d w e 1 1 d r a i n e d . T h t s g o i 1 f o r m e c i
in coLl.uviqm derived mainly from sandsf,one and shale. Slopee are
55 to 70 persent and east faclng. They are short, and concave-collvexr
Vegetatlon is dominant,ly pinyon, Ut.ah juniper, Rocky llount,ain
junlper, sal lna wlldrye, Douglas-f ir ,  curl leaf mountalnmahogany.

In a typ ica l  prof i le  the sur face layer  ts  brown or  ye l lowish
brown, very stony f ine sandy loam about 16 inches (af centimeters)
thick. The subsoil  is very pal.e brown, very Btony sandy clay
loam about 20 inches (Sf centimeters) thick. The substratum
is very pale brown,  very s tony s i l ty  c lay loam to a depth of  nore
than  60  inches  ( fSZ  cenc inere rs ) .

Fermeabi l i ty  is  moderate to  36 inches (gf  cent , imet ,ers)  and
moderat,el,y elow belor+ 36 i .nches. Avai lable $rater capacity is 6.5 inehes
( fO cent lneters)  t "o a dept ,h of  50 lnches (1.5 met ,ers) .  Organic
mat,t ,er content tn the surface Layer is about 4 percent. Effect, ive
root , ing depth ls  about  60 inches (1.5 meters) .  Sur face runof f
is raptd and erosion hazard is high under poLent, ial  native
vegetat, ion and very high i f  vegetat ion ts removed and the soi I
is  le f t  bare.  Erodib i l i t ,y  is  low.  This  so i l  is  used for  range,
wi id l l fe  habi t ,a t ,  and min ing operat . ion.

Taxononic c iass i f  lcat , ion is  loarny-skelet ,a l ,  mtxed Typlc  Haplobora l ls .

A t y p i c a 1 p e c i o n o f D a t 1 n o v e r y s t , o n y f 1 n e s a n d y l . o a m , 5 5 t , o 7 0
purl*nt slopes waa descri .bed on the bank about 150 feet, north
of the old mine portal about 300 feet north and 300 feet, east of
the $W cornetr of Section 24, T165, R7E' '

AI I  - -  0  ro 3 inches (O ro B cent lmetera) ;  brown ( f0y i t  513)
vcry st,ony f ine sandy loam, dark $3ewn (fOyn 3/3) when motst;
moderate f lne granular  sEructure;  sof t ,  very f r lab le,  nonst icky,
nonpLast, ic ;  nany very f ine, f  ew medium and course roots I  moderat,ely
calcareous i  moderately al,kal ine (ph 8.4); abrupt smooth boundary.

- 6 t



A12 - -  3  to  16 inchee (A to 4 l  cent imetere) ;  ye l lowi .sh brovrn
( tOyn 5 ! Q srony f ine sandy loam, dark brorm ( f Oyn 313) when rnoiet; '

weak medlurn granuLar strueture; soft,  fr iable, nonstickyr t lor-
plast lc; m*tty very f ine and f ine, f  ew medlum and coarse roots;
2 percent  boul< iere,  10 pereent  s tone6,  10 percent  cobbles,  10
percent  gravel ;  moderate ly  ca lcareous;  moderate ly  a lka l ine
(ph 8.4) ;  c lear  smooth boundary.

BZ 16 ro 36 inches (+f  to  91 cent imeters)  very pale brown
(fOyn 713)  very s tony eandy c lay loam, pale brown ( fOyn 6!3)
when rf loi6t;  r*ut medium u.rtu*gu1ur blocky eLructurel el ightly
hard,  f  l rm,  s l ight ly  s t tcky,  p l "ast ic ;  common very f  ine and f  ine roots;

many f ine pores;  2 percent ,  bouLders,  15 percent ,  e tones,  15
percent cobbles, 10 percent, graveL ; moderately calcareous; strongly

af t . r inu (ph B.a) ;  a f rupt  * " iy  boundary.

Ci  36 t ,o  60 inches (gf  Lo I52 cent , imegers)  very pale

brown (f0yn 8/4) stony si l ty cLay Loam, I ight yelLowieh brown
(fOyn 614) when noist;  moderate medium and coarse subangular
blocky structure. l  hard, f i rm, sttcky pl.ast, ic; few very f ine and

fine 
"oot", 

common f ine poresl 2 percent boulders, 10 percent

st .ones,  10 percent  cobblLs,  5 p. r .u t t t  gravel ;  s t rongly  ca lcareous;

e t rong ly  a l ka l ine  (ph  8 .9 ) r

- 7 -



DESCR,IPTION OF' PRESENT VEGETATION

U n l a n r l  S t o n v  L o a m  ( P i n v o n - J u n i n e r )  E c o l o s , l c a l  S i t e

Two invenror ies  o f  the  Up iand s tony  loam (P-J )  eco log ica l  s l tes

tn the Bear Canyon area resorded ' t 'he following vegetat' ion aa

a percent,age of  a i r :  dry weight:

1) Pi t  1 ,  S l . t ] .1 ,  Sec.  24,  T i6S,  R7E. Thls  e l te  re lates t 'o

the  D IG so i l .

Z j  p i r ,  2 ,  NWt ,  Sec .  25 .  T15S,  R7E.  Th is  s i te  re la tes  to

the  DZE sq i l ,

Percent

Grass and Grass-1 i l te  Plants Pir  1 Pi r  2

Ind ian r icegraas
Sallna wildrye;
Squi r re l t ,a i  I
Sedge
Needl eandthread
Piuttongrass

Forbe

Buckwheat
Must,ard
As ter
Other
Crytantha
St i ckseed

Trees and Shrubs

Rubber rabbitbrush
Whl t ,e  f l r
Doug las  f i r
Pinyon pine
Juni.per
Rocky Mount,ain juniper
CurLleaf mount,ainmahogany
Btg sagebrush 

I

E1<ierberry

Total annual Produetion ( estimat.ed
Ln pounds/acr 'e)

Eco}ogica l  ra t ing
F g _

5
25

5
5

30
10
10
5

900

Good

5
10
10
2
2
I

1500

Good

T

L
1
1
2

2
2
z
2
2

5

5
25
10
5

5
5



Notee: Inventories rrere cornpleted tn Novcmber, 1980, rnaking
forb ident t f icat lon very d i f f icu l t , .  The v ic in i ty  of
Pit,  2 appeared to have been burned in early 1900rs.
These sites wetre in a traneltton zone between upland and
mountaln cl lmatee.
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, .' ,. il,

W e n d e l l  O w e n
C o - o p  M i n i n g  C o m p a n y
P "  O .  B o x  I Z 4 5
Huntington, Utah 84529

Dear  Mr ,  Owen:

Pur  suan t  to  your  reque  s t ,  p l ,ease  be  adv ised  tha t  C .  Oo  Pn  Coa t ,

Deve topment  Company  hereby  g ran ts  permiss ion  to  Co-op  M in ing  Co ;npany

t o  s t o r e  t o p  s o i [ ,  a s  n e e d e d  o r  r e q u e s t e d  b y  t h e  S t a t e  o f  U t a h ,  o r  C o  O .  P o

proper ty  in  the bal .L  park area at  Bear  CanYon.

COOO P"  COAL DEVELOPMENT CO'

Pre  s  iden t



AIl  d i tches are
typical .  )

-Surnrnary

tr iangular "V ditch"

of Di tch Sizes-

w i th  1 :1  s ide  s lopes .

D-1R

D-2R

D - 3 R

D-lU

D - 2 U

D- 3U

D-4U

D-5U

D-6U

D-7U

D-8U

D-9U

D- Lou

D - 1 L U

D- lD

D-2D

D-3D

D-4D

D-5D

D-6D

6 "

6r t

6r '

N/R

N,/R

4 "

6 "

N/R

N./R

6 r t

N/R

4 t t

6 t t

9 "

N/R

4 "

4 "

4 "

6r t

N/R

FIow (cfs )

1 0 . 2

1 2 .  1

r . 0 . 4

L . 5

1 . 5

6 . 1

1 1 .  B

. 9

. 9

I _ O . 3

2 . 3

1 . 8

1 . 5

7 . 6

. 8

1 . 5
t

1 . 0

4 . 9

7 . 2

L . 2

Vel .  ( fps)

6 . 8

5 . 9

6 . 8

3 . 5

3 . 9

5 . 5

6 . 6

3 . 5

3 , 5

5 . 6

4 . 4

5 . 0

5 . 7

7 . 9

4 . O

5 . 5

5 . 2

5 . 3

6 . 2

4 . 4

Rip Rap
Size  *  * S-Iope (t )

6 . 0

6 . 0

6 . 0

4 . 0

5 . 0

5 . 0

5 . 0

7 . O

7 . 0

5 . 0

6 . 2 5

9 . 3

1 8 .  O

1 4 .  O

9 . 0

1 0 .  o

1 5 .  O

6  . 2 5

6 . 4

6  . 2 5

Depth
Of Di tch

2' , -O"

2 r - 0 "

2 t - 0 "

1 t - 3 "

1 ' - 3 "

1 t  - 9 "

2 r - 0 "

1 r  - o r t

L ' - 0 '

2 r - 0 "

1 t  - 3 "

1 t - 3 "

1 t  - 0 "

1 ' - 6 ' ,

1 t  - o t t

L t - 3 *

1 r  - o t t

1 r  - 6 r l

1 t  - 9 '

1 r  - 3 t t

Depth
Of Water

1 r  - 6 t '

1 r - 6 . ,

1 r  - 6 r l

o  |  -9r l

0 r 9 r l

1 t - 3 "

1 ' - 6 "

0 r - 6 '

0 ' - 6 '

1 r - 5 "

o t - 9 "

o r - g '

0 r  -6r l

1 t - 0 "

o t - 6 "

o f - 9 ' '

0  |  -6r t

1 r  - 0 r r

o .  - 9 '

o r -9 "

( *€;r' freeboard added to required flow depth.
* *  see  P la te  7 . t  fo r  loca t ion  o f  r ip  rap .
N/R not required



c-1R

c-2R

c-3R

c- lu

c-2u

c- 3u

c-4u

c-5u

c-6u

c-7u

c-8u

c-9u

c- lD

c-2D

c-3D

60" CMP

Flow (cfs)
1 0 . 2

t2 .  L

1 5 . 4

8 . 9

1 . 5

7.  9++

6.  1++

6.  1++

. 9

r . 0 . 3

8 , 9

L . 5

1 . 5

4 . 9

L . 2

23 t  .2

VeI .  ( fps l
9 . 5

9 . 5

9 . 5

L 2 .  3

8 . 4

5 . 7

5 . 1

5 . 0

4 . 4

9 . 7

r .3.  o

9 . 0

1 0 . 9

9 . 6

5 . 2

1 3 .  I

Rip Rap
L2"

L2"

L 2 "

24" +

9 t t

6 t '

6 r t

N/n

N/R

1 2 "

24" +

9 "

1 6 " +

L2u

6 "

24"

Diameter
18 '

1 8 '

18',

30"

1 5 '

1 2 "

10 '

1 0 "

10"

1 2 " * * *  ( l g " )

18"

1 5 "

15"

18',

L2"

6 0 '

Reguired
Headwater**

27"

36"

27"

18 '

9 "

3 6 ' *

36"  *

36"  *

L 2 "

27"

24"

9"

9t t

1 5 '

9 "

1 0 2 "

-Summary of Culvert Sizes-

Slope ( t )
8 . 0

8 . 0

8 . 0

1 5 .  O

1 5 .  O

5 . 0

5 . 1

4 . 9

3 . 7

8 . 3

1 5 .  0

7 . 3

2 0 .  o

L 2 . O

4 . 2

3 . 4

*When capacity of culvert is exceeded f low cont,inues down ditch
culvert.

**From invert  e levat ion.

***Exist ing L2" c l , lp to be replaced with lg" c l , tp at  g.3t  srope.

+ Energy dissipat ing device could be used instead of  r ip rap.

++ A two foot high check dam of rip-rap is used to develop the
necessary for maximum flow through the culvert, excess flow continues
d i t c h .
N/R Not required

to next

headwater
down the
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tisted berow are the various parameters, arong with and the procedures

used to obtain them, which were suppried to the computer programs used in

calcurating the runoff hydrographs and routings and the ditch and curvert

s iz ings.

The equations used in the Hydro plus Iff

I i s ted  th is  sec t ion ,  7 .2 .S .Z  D ivers ion  St r r rc tu res .

SCS hydrograph program are

The parameters that were

used are as follows:

Basin Area the areas where calculated, using a pranimeter, from those

out l ined on p late ?_5.

Basin cunre Number this scs runoff curve number was estimated using ,.A

Guide to Hydrologic Analysis using scs l.tethods', , section 5 . This

section is included in the reference section. The soir of the mine

plan area is best described by soil group ,,c,t. For the undisturbed

areas the land use description is "woods or forest land,' and the

hydrorogic condition "fair". using these description a curve number

of n73rf was obtained. For disturbed areas the curue number,,gzi l  was

used .

24-Hour Precipitation the precipitation amounts for the various stornr

freguencies came from E- ArIo Richardson's *Estimated Return period

for short-Duration Precipitation in Utah", the Hiawatha area.

Average Basin slope the slopes of the various areas outlined on plate

7-5 were derived by dividing the total change in elevation by the

hydralic J.ength.



H/c
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Hydralic Length this length, also from plate 7_5, is the length from the

area outlet or mouth to the divide or point, of highest elevation.

Basin r,ag this value was computed by the computer progran with the

computer using a minimum of 15 minutes.

The hydrograph reservoir routing program rrsed the appropriate runoff

hydrograph routed through the appropriate sedimentation pond, frArf or ,,8'. pond

capacity per elevation and spill nay capacity were determined from the cross

sect ions and cr i ter ia shown on prates 7-z and ?-3.

From the parameters listed above, the computer progra.m was able to

generate nrnoff hydrographs. From these hydrographs the peak or maximum flow

was used in the sizing of the ditches. For sizing the ditches and culverts

the parameters used are as follows:

Ditch Depth var ious di tch depths were t r ied,  in 3 ' increments,  unt i l  a

depth was found that would handle the the maximum flow.

Culvert Diameter the diameters were obtained by field measurement,

unless noted otherwise. If the flow was larger than could be handled

by the culvert a check dam 2' high of rip-rap is used to develop

headwater for maximum flow through the culvert, excess flow continues

down the di tch.

Manning Coefficient the coefficients came from Van Te Chow's

"Open-Channel Hydralicsr" For corrugated metal pipes and flumes,

n=.023; for  natural  channels-straight,  fuI I  stage, Do pools wi th

weeds and s tonesr  r1= .O3S.

Slope for ditches the total change in elevation was dirrided by the total

Iength, both values were obtained from Plate 7-L. For culverts the

slope was obtained from fierd measurements.
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To determine the headwater neeessary for maximum ftr-ow through the various

culverts the orifice computer program hras run for the different size culverts

being used in the mine plan area. The equations used in the program are l isted

on the individual printouts. The parameters supplied the programs are as

fol lows:

D diameter of  culvert  s ize being considered.

C the ooefficient of contraction for orif ices was obtained from King and

Brater I s " Handbook of Hydralics,' .



RTPRAP

gthere the velocity of f low exceeds 5 fps but is less Ehan 15 fps

wi l l  be placed. The size of  r iprap used wi l l  be based on the fol lowing

by Peterka. For f lows above L5 fps an energy dissipat ing device wi l l  be

rIpraP

graph,

used.
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N O I E
fhe r iprop shoutd be composed of o

relf  groded mirture but most of
the sfones should be of the size
indicoted by the curve. Riprop should
be ploced over o filter blonket or
.U-eO.{ing at groded grovet in a loyer
1.5 tirnes (or morel os thick os the
lorgest stone diometer.
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Curve shows minimum size

stones necessory fo
resjsf movemen l.

Curve is tentot ive ond
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or operofing experience

F points are prctotype
riprog insfol lo t ions
wh ich  to i l ed .
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i n s t o l l o t i o n s .
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Depar tment  o f  Natura l  Resources
Di v i  s i  on of  0i  I  ,  Gas, and l ' t i  n. i  ng
355 West  Nor th  Temple,  Su i te  3S0
Tr i ad  #3
Sal t  Lake Ci  ty ,  Utah 84180-1203

At ten t i on :  Mary  Boucek

SUBJECT:  In te r i n r  Repor t  on  the  Ground
Mi ne, Bear Creek perrni  t  Area,

Gent l  emen:

January 3,  1985

t^ later Hydrology Study for the Co-op
Enery  County ,  Utah.

The fo l lowing in ter im repor t  is  presenter l  ' fo r  
the purpose o f  sumrnar i -

z. i  ng the present status of  the ground water study program out l  i  ned ' i  n our
correspondence t_o your of  f  i  ce,  concerni  ng Chapter Z requi  rements and dated
Septernber 11, 1984 and 0ctober 25, lg84.

Th e  f  o l  I  owi  ng out l  i  ne  addresses Ul , lC Sect i  on 783.15 and UMC Sect i  on
817 .13 .  Fo l l ow ing  ou r  d i scuss ion  o f  t he  requ i remen ts  o f  each  o f  t hese
p .a rag raphs  we  i  nc lude  a  b r i e f  ou t l i ne  c l f  ou r  f u tu re  scope  o f  work  based  on
the  resu l t s  o f  ou r  i n fo r rna t i on  ga the rec l  t o  da te .

uMc 793.15

a .  I  Grou nd water,  .  perched or stat i  c,  has not been encounterer l  by_ -our_
ptrbsYl l 'ace - i4vest i  gat ions to date.  Trvo addit ional  exploratory hol  es,Qu-At ' )
l$ltt l  

-B"--have heen dri I I ed suhsequent to those i ncl uderl wi t l  the Otti6'* 
'

?5 ,  co r respondence .  These  ho l  es  have  been  d r i  I  I  ed  a t  t he  l oca t i ons  i  n r l i  -
ca ted in  our  nost  r0cent  cof respondence to  you on th is  sub jec t  c la ted 0ctober
2e, 1eB4' 

Igi tl*f gL*Tt :Igl,o:*tgru lgllt qtg-gu nig:r-e_{j3ter;1
a .2  These  canno t  be  assessed  t o  da te  f o r  r easons  g i ven  i n  pa rag raph  a . l

above .

a .3  Th i s  i t em  canno t  he  assesec l  a t  t h i s  t i n re  f o r  r easons  g i ven  i  n  pa ra -
g raph  a .1  above .

a  .4  To c f  a te  6  water  sampl  es  have been ana lyzec l  fo r  13 parameters  each
fo r  t he  pu rpose  o f  ob ta i n i ng  wa te r  qua l i t y  base - l i ne  da ta  and  f o r  co r re l a -
t ion purposes.  Three have been ohta i  ner l  f rom subsur face sources ( roof  seeps
and sumps )  w i  th i  n  the Bear  Creek t l i  ne  and three have t reen obta i  nect  f  rom

A N C H ( , R A G E F A  I R B A N  K  S S A L T  L A K E  C I T Y
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sou rces  ou t s l r t e  t he  I n l  ne  ano  w t t h tn  l ne  pe r rn t I  a rea .  no  f va [e r  sa rnp les  nave
been  ob ta ined  f rom any  o f  t he  n ine  d r i l l  ho les  d r i l l ed  to  da te .

b .  Th is  paragraph cannot  be addressed a t  th is  t ime due to  the lack  o f
encounter  o f  ground water  to  date .

Sec t i on  UMC 817 .13

Exp lo ra t i on  ho les  d r i l l ed  fo r  t he  i n ten t  o f  de te rm in ing  the  g round
water  occur rences for  the purpose o f  th is  s tudy which encounter  ground water
sha l l  be  cased  w i th  two - inch  d iamete r  PVC p ipe ,  s lo t ted  a t  t he  app rop r ia te
dep th ( s )  and  ba i k f i l l ed  w i t h i n  t he  annu la r  space  w i t h  f r ee -d ra i n i ng  sand  o r
grave l  backf i l l  to  no more than three feet  f ronr  the ground sur face.  The top
th ree  fee t  w i l l  have  the  annu la r  space  f i l l ed  w i th  ce rnen t  g rou t  t o  a f fec t  a
pe rmanen t  wa te r - t i gh t  sea l  a t  t he  g round  su r face .  The  PVC cas ing  w i l l  be
f i t t ed  w i t h  a  t h readed  coup l i ng  a t  i t s  t op ,  wh i ch  w i l l  be  g l ued  on .  The
threaded coupl  i  ng wi  I  I  a l  low use o f  a  threaded cap for  pro tec t ion f rorn  sur -
face  con tamina t i on ,  be tween  samp l ing  i n te rva l s ,  o f  t he .g round  wa te r  encoun-
te red .  D r i l l  ho l es  t r ea ted  as  pe r  t he  p receed ing  w i l l  be  rega rded  as
tempora ry  g round  wa te r  mon i to r i ng  we l I s .  0n  comp le t i on  o f  t he i r  use  fo r
th i s  pu rpose ,  t he  p ro t rud ing  PVC w i l l  be  cu t  o f f  f t ush  w i th  the  g round
su r face  and  the  i ns ide  o f  t he  cas ing  back f i l l ed  w i th  sand  o r  g rave l  t rack f i l l
up  to  three feet  f rom the sur face.  The top three feet  o f  the PVC wi l l  then
be f i l led  wi th  cement  grout  to  a f fec t  a  permanent  sea l .

Groun t l  wa te r  mon i to r i ng  ho les  i nc l i ned  above  ho r i zgn ta l  w i l l  be  cased
w i t h  s l o t t ed  PVC a t  a  d i a rne te r  as  nea r  t o  t he  d r i l l - ho le  s i ze  as  f eas ib te
s  i  nce granu l  ar  backf  i  I  I  cannot  be p l  acer f  .  Sur f  ace sea ' l i  ng  o f  the annul  ar
space  be tween  the  PVC and  the  d r i l l - ho le  wa l ' l  w i l l  be  w i th  a  fas t  se t t i ng
cemen t  g rou t  o r  res in  to  ho ld  the  PVC cas ing  i n  p lace  and  to  e f fec t  a  su r -
face  wa te r  sea l  i f  r equ i red  by  s i t e  cond i t i ons .

SUI ' IMARY OF INVESTIGATIONS COMPLETED AND MODIFICATIONS TO ORIGINAL PROPOSED
SCUPE OF I. IORK:

0ur  i n i t i a l  hypo thes i s  s ta ted  tha t :  t he  g rounc l  wa te r  reg ime  in  the
perni  t  area i  s predorni  nant ly f  aul  t  control  I  ed and that the ground water
tab le  and /o r  ma jo r  aqu i fe rs  l i e  app rec iab l y  be low  o r  ou ts ide  a reas  a f fec ted
o r  wh i ch  w i l l  be  a f f ec ted  by  p resen t  o r  f u tu re ,  p l anned  n in i ng  ac t i v i t i e s . '

The  resu l t s  o f  t he  exp lo ra to r y  d r i l l i ng  t o  da te  have  subs tan t i a ted  t h i s
hypo thes i s  to  a  l im i ted  ex ten t .  However ,  add i t i ona l  da ta  i s  needed .  Th ree
d r i  I  I  ho les  a re  cu r ren t l y  p lanned  a t  l oca t i ons  shown  on  the  a t tached  rnap  o f
the si te.  Two of these, l , lM-C and hlM-D, represent relocat ions of  these two
s i tes  o r i g ina l l y  l oca ted  on  ou r  p rev ious  co r respondence  to  you r  o f f i ce  da ted
0ctober  29,  1984.  The th i rd ,  to  be re fer red to  as  t lH-E,  w i l l  be  located a t
the  po r ta l  a rea  o f  t he  Bear  Creek  M ine .  h le  expec t  t he  to ta l  l i nea l  f oo tage
o f  t hese  th ree  d r i l l - ho les ,  comb ined ,  t o  be  i n  t he  a rea  o f  400 -500  fee t .
Co-op  i s  cu r ren t l y  nego t i a t i ng  w i th  seve ra l  l oca l  d r i l l i ng  compan ies  fo r

E}
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o r l  I  i I  n g  o i  [ I l e s e  n o l e s .  A c l t l l t l o n a l  n o l e s  w t  l l  n o t  D e  a d d e d  u n t l  |  l n e  r e -
su l t s  o f  t hese . tes t  ho les  a re  ana lyzg rJ .

Add i t i ona l  samp l ing  and 'wa te r  qua l i t y  ana lyses  o f  roo f - seeps  w i th in  the
mine is  p lanned,  par t icu lar ly  the fau l t  i rean 

- located 
severa l  hundred feet

wi  th i  n  the por ta l  area

A  se r i es  o f  excava t i ons  o r  sha l l ow  ho les  a re  a l so  i n tended  t o  be  l oca -
ted in  severa l  locat ions o f  concent ra ted overhead roof -seeps and in  severa l
of  the permanent ly dry roof areas of  the Bear Creek Mi ne to determi ne the
s i te  spec i f i c  l i t ho log ies  and  the i r  poss ib le  e f fec t  on  these  roo f  seepage
condi  t i  ons .

Radioact ive  iso type ana lyses o f  water  obta ined f rom severa l  roof -seep
areas are  a lso be ing cons idered to  determine the approx imate durat ion.o f  the
underground conta inment  o f  the ground water  which is  cur rent ly  ennerg ing as
roof-seepage.

Enc losed  a l so  a re  seven  cop ies  o f  t he  rev i sed  geo log i c  map  o f  t he  Bear
Creek  pe rm i t  a rea ,  I abe led  as  P la te  3 .4 -1 .

Please contact us i f  there are any quest ions or corments concerning the
above.

5i  ncerely Yours,

R&I.,I CONSULTANTS, INC.

/{/#
Lamonte Sorenson
Senior  Engi  neer i  ng Geologist

LS / l  j p

A t t .
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I t  i s  p r o p o s e d  t o  i n s t a l l  t w o  p e n m a n e n t  s u b s i d e n c e  m o n i t o n i n g  p o i n t s ,

o n e  a t  e a c h  e n d  o f  t h e  p n o p e n t y ,  t o  a l l o w  f o r  a n  o n - g o i n g  e v a l u a t i o n

o f  s u b s i d e n c e  o r  o t h e r  m i n i n g - r e l a t e d  s u n f a c e  i m p a c t s .  T h e  s t a t i o n s

s h a l l  b e  m o n i t o n e d  a t  n o m i n g J  6 - m o n t h  i n t e r v a l s ,  f o n  c h a n g e s  i n  e l e -

v a t i o n ,  t i l t  o n  n o t a t i o n .  I n  a d d i t i o n ,  a  f  i e l d  i n v e s t i g a t i o n  s h a l l  b e

m a d e  a t  l e a s t  o n c e  p e n  y e a r ,  a n d  a n y  o b v i o u s  s u b s i d e n c e  o n  m i n e

n e l a t e d  s u r f a c e  e f f e c t s  w i l l  b e  n o t e d  a n d  l o c a t e d  o n  a  m a p .  A  c o p y

o f  t h e  n e s u l t s  o f  t h e  s u b s i d e n c e  s u n v e y  a n d  m a p  w i l l  b e  a v . a i l a b l e
:

f o n  i n s p e c t i o n  a t  t h e  o f f  i c e ,  a n d  a  s u m m a r y  o f  t h e  s u n v e y  n e s u l t s

w i l l  b e  s e n t  t o  t h e  D i v i s i o n  w i t h i n  6 0  d a y s  f o l  l o w i n g  t h e  f  i n a l  s u n v e y

f o r  t h e  y e a r .

I  t  i s  p r o p o s e d  t o  u s e  t h e  S M S r  o t r  S u b s i d e n c e  M o n  i t o r i n g  S y s t e m ,  d e s -

c n i b e d  i n  d e t a i l  i n  t h e  f o l  l o w i n g  p a g e s .  T h i s  s y s t e m  i s  a v a i l a b l e
(

c o m m e n c i a l l y ,  a n d  i f  a p p r o v e d  b y

b e  i m p l e m e n t e d  i n  t h e  S p n i n g / S u m m e r

D u n i n g  t h e  o p e r a t  i o n  ,  a  I  I  o w n e r s  o f

c o u l d  b e  i m p a c t e d  b y  s u b s i d e n c e  s h a l l

p n i o n  t o  m i n i n g  b e n e a t h  t h e i r  p r o p e n t y

p r o p e n t y  w  i  t h  i n  t h e  a r e a  t h a t

b e  n o t  i f  i e d  b y  m a i  I  s i x  m o n t h s

a n d  b e  i n f o n m e d  o f :

t h e  D i v i s i o n ,  t h e

o f  1 9 8 5 .  T h e  m o n i

y e a r  a f t e n  m i n i n g

p n o g r a m  w i l l

t o r i n g  p r o g n a m

ceases on  thew i l l  c o n t i n u e  f o r  a  m i n i m u m  o f  o n e

p e n m i t  a n e a .  L o c a t i o n  o f  m o n i t o r i n g  s t a t i o n s  a r e  s h o w n  i n  F i g . 3 - 3 A

a  t  t a c h e d  .

t .

2 .

S p e c i f i c  a r e a s  m i n i n g

D a t e s  o f  u n d e n g r o u n d

i n  t h e  a r e a .

w i l l  t a k e  p l a c e

o p e n a t  i o n s  t h a t  c o u  l d  c a u s e  s u b s i d e n c e



3 .  M e a s u r e s  t o  b e  t a k e n  t o  p r e v e n t  a n d

e

o n  c o n t r o l  a d v e r s e

( su r f  ace  e f  fec ts .

I

l a " a ' ' a t ' - ' - a  , - .

C o - O p  M  i  n  i n g  C o .  f  u r t h u r  c o m m  i  t s  t oS: : :

s h o u  l d  s u b s i d e n c e  c a u s e  a n y  m a t e r i a  I

t h e  f o l  l o w i n g  c o u r s e  o f

d a m a g e  o r  a  r e d u c t  i o n  i  n

4''#
ac t  i on  b \ '

varue 
t*i,
{fr
ff

(

g f  s t r _ u c t u r e g  o r  l a n d .

.  ,  I , . ,  R e s t o r e ,  r e h q b i l i t a t e ,  o F ,  n e m o v e . . A n d . . r e p l a c e ,  t o  t h e  e x t e n t
I

t e c h n o l o g  i c a  I  l y  a n d  e c o n o m i c a  I  l y  f  e a s i b  l e ,  e a c h  m e t e r i a  I  l y  d a m a g e d

s t r u c t u n e ,  f e a t u r e  o r  v a l u e  p r o m p t l y  .  a f  t e r  t h e  m a t e r i a l  d a m a g e  f r o m

s u , b s i d e n c e  i s  s u f f e r e d ,  t o  t h e  c o n d i t i o n  i t  w o u l d  b e  i n  i f  n o  s u b s i d e n c e

h a d  o c c u r r e d  a n d  r e s t o r e ,  t o  t h e  e x t e n t  t e c h n o l o g i c a l l y  a n d  e c o n o m i c a -

l y . ' '  .  f  e a s i b l e ,  t h o s e ,  s u r f  a c e  -  l a n d s  t h a t  w e n e  r e d u c e d  i n  r e a s o n a b  l y
i

^ f o , r : e s e e a b l e : : u : e  a s  a  r e s u l t  o f  s u c h  F u b s i d e n c e  t o  a  c o n d i t i o n  c a p a b l e

. , 9 f  - s u p _ p o r t i n g  b e f o n e  s u b s i d e n c e ;  o r

,  2  -  P u r c h a s e  t h e  .  d a m a g e d  s t n u c t u r : e  o r  f e a t u r e  ( e x c e p t  s t n u c t u n e s

or  fea tu res  o l l . t qd  by  the . -person  *hg  gonduc ted  the  undergnound  coa l

m i n i n g  a c t i v i t i e s )  f o n  i t s  p r e - s u b s i d e n c e  f a i n  m a r k e t  v a l u e .  T h e  p e n s o n

c o n d u c t i n g  t h e  u n d e r g r o u n d  c o a l  m i n i n g  o p e r a t i o n  s h a l l  p n o m p t l y ,

a f t e r  t h e  m a t e r i a l  d a m a g e  o r  r e d u c t i o n  i n  v a l u e  o n  r e a s o n a b l y  f o r e -

s e e a b l e  u s e  f r o m  s u b s i d e n c e  o c c u r s ,  t o  t h e  e x t e n t  t e c h n o l o g i c a l l y

a n d  e c o n o m i c a  |  |  y  f  e a s  i b  I  e ,  r e s t o r e  t h e  p u r c h a s e d  s t r u c t u r e  o n  t h e

s t r u c t u r e  o w n e d  b y  t h e  p e r s o n  c o n d u c t i n g  t h e  u n d e r g r o u n d  m i n i n g

o p e r a t i o n s ,  r e s t o r e  t h o s e  s u r f a c e  l a n d s  t h a t  w e r e  m a t e r i a l t y  d a m a g e d

o n  r e d u c e d  i n  v a l u e  o r  n e a s o n a b l e  f o r e s e e a b l e  u s e  b y  s u c h  s u b s i d e n c e ,



(

t o  a  c o n d i t ' i o ; t l a p a b l e  i n o  
' a p p r o p o , - a t e  

o f  s u p p o n t i n g t t i r t u  s t n u c t u r i ,

a n d  a n y  o t h e n  f o n e s e e a b  l e  u s e s  s u c h  s u n f  a c e  l a n d s  w e n e  c a p a b l e  o f

s u p p o n t i n g  b e f o r e  m i n i n g .  N o t h i n g  i n  t h e  p a r a g n a p h  s h a l l  b e  d e e m e d

t 6 -  
- g n a n t  

o n  a u t h o n i z e  a n  e x e n c i s e  o f  t h e  p o w e n  o f  C o n d e m n a t  i o n  o n

t h e  -  r i g l - r t -  o f  e m i n e n t  d o n r a i n  b y  a n y  p e n s o n  e n g a g e d  i n  u n d e n g r o u n d

c o a l  m i n i n g  a c t i v i i i e s ;  o f -

3 .  C o m p e n s a t e  t h e  o w n e n  o f  a n y  s u i f a c e  s t n u c t u r e  i n  t h e  f u l l
i '

a m o u n t  o f  t h e  d i m i n u t i o n  i n  v a l u e  r e s u l t i n g  f r o m  s u b s i d e n c e ,  b y

p u n c h a s e  p n i o n  t o  m i n i n g  o T  a  n o n c a n c e l l a b l e  p r e m i u m  p n e p a i d  
- i n s u r -

a n c e  p o l i c y  o r  o t h e r  m e a n s  a p p n o v e d  b y  t h e  D i v i s i o n  a s  a s s u r i n g

b e f o n e  m i n i n g  b e g i n s  t h a t  p a y m e n t s  w i l l  o c c u r ;  i n d e m n i f y  e v e n y  p e r s o n

.'
o w n  i n g  a n  i n t e n e s t  i n  t h e  s u r f  a c e  f o r  a  |  |  d a m a g e s  s u f f e r e d  a s  a

r e s u l t  o f  t h e  s u b s i d e n c e ;  a n d ,  t o  t h e  e x t e n t  t e c h n o l o g i c a l l y  a n d  e c o n -

o m i c a l l y  f e a s i b l e ,  f u l l y  r e s t o r e  t h e  l a n d  t o  a  c o n d i t i o n  c a p a b t e  o f

m a  i n t a  i n  i  n g  r e a s o n a b  l y  f  o r e s e e a b  l e  u s e s  w h  i c h  i t  c o u  l d  s u p p o n t  b e f o r - e

s u b s  i  d e n c e  .  ' r  '

(



(

SUBS IDENCE.  , !1PN ITOR ING 5Y5TE ' ! ' I

l n t n o d U c t i o n i ' : ' ' ' T h e  S u b s i d e n c e , l 4 b n i t o n i n g  S g r s t e m . - ( S M S )  i s  e  c o m p l e t e

subs, idence an.d . .s-u.nface.  bf fects  moni toning system for  underground

c o a l  m i n e s .  T h e  s y s t e r n  c o n s i s t s  o f  a  m o n i t o n i n g  t o w e r  a n d  g r a d u a t e d
. ' a

b a s e  p l a t e ,  w h i c h ,  w h e n  p n o p e r l y  i n s ' r e l l e d ,  a l l 6 w s  f o r  e a s y  m e a s u n e -

m e n t  o f  e l e v a t i o n  c h a n g e s r  d s  w e l i  a s  m a g n i t u d e  a n d  d i r e c t i o n  o f

t i l t  a n d  n o t a t i o n  o f  t h e  s t a t i o n , '  T h e  S M S  s t a t i o n s  c a n  b e  p u r c h a s e d

s e p a r a t e l y  a n d  o w n e r - i n s t a l l e d ,  o t r  t h e y  c a n  b e  p u r c h a s e d  w i t h  i n -

s t a l l a t i o n  i n c l u c j l e d ' .  F n e c i s e  s u r v e y i r r !  i s  
" ; " i ' " . i  

i o "  i n i t i a l  s e t - u p ,

a s  w i t h  a l l  m o n i t o n i n g  s t a t i o n s .  .

Puncose :  The  SMS i  s  des i  gned  to  ass i  s t  .  underg round  coa l  6pera to rs

t o  c o m p l y  w i t h . : t h e  n e q u i n e m " e n t e ,  o f ,  t F r e ' s u b s i ' d e n c e  m o n i t o r i n g  a n d

p r o t e c t i o n  p o n t i o n  o f  t h e  S u r f a c e .  l ' v l i n i n g  R e g u t a t i o n s  a d m i n i s t e r e d

u n d e r  t h e  O f f i c e  o f  S u n f a c e  M i n i n g  ( a n d  r e l a t e d  S t a t e  N g e n c i e s )  a n d

t h e  4 3  C F R  3 2 4 6  r e g u l a t i o n s  u n d e r '  t h e  B r " L . ,  o f  t a . , O  M a n a g e m e n t .

Th is  s ta t ion  o f fens  comp le te  "subs idence ' l  o r  t ' su r face  e f fec ts " -  -  da ta

f o r ^  u n d e r m i n e d  a r e a s ,  b y  f a c i l i t a t i n g  t h e  m e e s u r e m e n t  o f  e l e v a t i o n

c h a n g e ,  d e g r e e  p . , d  d i n e c t i o n  o f  t i  l t ,  a s  w e l  I  a s  r o t a t i o n .  l l l o s t  s u b -

s i d e n c e  s t a t  i o n s  a n e  n o t h  i n g  m o n e  t h a n  a  s u n v e y  p o i  n t  a n d  p r o v i  d e

o n l y  d a t a  o n  e l e v a t i o n  c h a n g e s ,  c o m p l e t e l y  i g n o r - i n g  t h e  o t h e r  c o m m o n

s u r f  a c e  e f  f e c t s  o f  u n d e n g r o u n d  m i n  i n g  g r o u n d  t i  l t  a n d  r o t a ' r i o n ,

B y  d e t e n m i n i n g  a l l  a p p l i c a b l e  s u n f a c e  e f f e c t s ,  a n c i  c o n r e l a t i n g  s u c h

e f  f e c t s  w  i t h  k n o w n  m i n  i n g  c o n d i  t i o n s ,  t h e  o p e n a t o r  h a s  a  m u c h  b e t t e r

c h a n c e  o f  p r e d i c t i n g  p o t e n t i a l  s u r - f a c e  e f f e c ' r s  o f  t h e  o p e r a ' . i o n ,  a n d

s u p p o r t i n g  t h o s e  p r e d i c t i o n s  a s  r e q u i r - e d .

T h e  q u e s t i o n  o f  s u b s i d e n c e  h a s  l o n g  b e e n  a  " g n a y  a n e a " ,  n o t  o h l y

i n  t h e  i n d u s t r y r  b u t  p a n t i c u l a r l y  i n  t h e  n e g u l a t i o n s .  L a w s  r e q u i r e

p n e d i c t i o n  ( a n c j  g e n e r a l  l y  m o n i t o r i . s )  o f  m i n e  s u b s i d e n c e g  h o w e v e r ,

u n t i l  r e c e n t l y ,  n o  d e f  i n i t e  g u i d e l i n e s  o r  c r i t e r i a  h a v e  b e e n  p u s h e c i  b y



(

the  agenc  ies .  Th  i s  i s  :  ch :an .g j ' i ng  
-  

w  [ ' t h '  the  - ' adven t  o f  the  r rPermanen t

P n o g n a m  A p p n o v a  l s "  r e q u  i  n e d  b y  j h .  s u n f  a c e  m i n i n g  a g e n c i e s ,  a n d

t h e  g n a d u a  I  r r m a t u r i n g "  o f  t h e  a g e n c i e s  t h e m s e l v e s .  T h e  S t 4 S  i s  d e s i  g n -

S-d- lo  _et_!_gW an openator  to '  get  in to ' - 'and nemain in  comp I  iance-  .wi th

f 'he ' :  negu la t  ions,  e lnd -when: 'pnoper lgr . i rnpt 'emented,-  t fh is  syst 'em is '  guar-

a n t e - e c  t o  c o m p l y , ,  w i f h  t h e . n e q u i n e m e n t s  o f  t h e  l a w  a n d  p r o v i d e  a d e -

q u a t e  d a t a  t o  a  I  l o w  n e a s o n a b  l e  p n e d i c t  i o n  .  o f  s u r f  a c e ,  ' e f  f e c t s  f r o m

U n d e n g n o u n d  r n i n i n g ;  
.

a '

The SMS s ta t ions  ane  -  i n i t i a l  l y  so r i i ewhb t  f i b re  : cos [ l y *^ i i 6d  comp l  i ca ted

t h a n  -  c o n v e n t i o n a l  s u b s i d e n c e . j m o n i t O n i n g  " p o i n t S l r ,  h o w g v e r ,  n o t  . o n l y

i v i  l l  t h e y  p F 6 v i d e  m o n e  c o m p l e t e  a n d  n e l i a b l e  d a t a ,  t h e y  w i  l l  a l s o

r e s u  I  t  i n  c o s t  s a v  i n g s  a s  t h e  m o n  i t o n i  n g  p r o g n a m  c o n  t  i  n u e s .  T h e  f  o l  l o w

i n g  i s  a  p a r t i a l  l i s t  o f  t h e  p o s i t i v e  a t t n i b u t e s  o f  t h i s  s y s t e r n :
-  * * - :  

_ - -  .  -  
- - t . - .  

, " . - ^ . = : " : - ' " - , . *  
' : . - '

.  a  ' _  j -

( 1 )  P e r m a n e n t  i n s t a l l a t i o n .
: - :  

' -  -  
:  -  i ! ,  

-  
. , .  i r = l - . . - , ; . :  :  - . . t  

' : -  -  '

(2) - levationst i .n 
-be 

srrt t-  f i rJ; i i i ,  : t io. '  I i lb
: _ . -  ' '  

O i L i a n l u , -  n e d - u c i n g  m 5 n F O * E F - a i d  T t d l d  t o s t s .  
'

( 3 ) S t a t i o n ' m o n i t o n i " n g - ( b t h e r t h a r i . . e f € V a t i o n )

n e q u  i n e s  o n  I  y  a  p  l u m b - b o b  a n d  6 O '  o f  s t n i n g ,

' n e c i u c i n g  t  i m e  a n d  e f  f o r t  f  n o m  p a c k i n ' E "  s u r v e y

in i t . r * . . t=  o . r " "  
' t he  ' -o rn i : i "o r ! ' ' t t " "€ - i . , .  ' :  -  *

S t a t i d n  m o h i t d r i n g  c a n  5 e  d o n e

w i t h  n e q u i n e d  f i e l d  i n s p e c t i o n s

f l a g g i n g  v i s i i s .

(

-  
. / -

i n  con junc i ion

and /o r  ae r ia  I

(s)

( 6 )  P r o v i d e  m e a s u n e m e n t  o f  e l e v a t i o n ,

T h e  s y s t e m  w o r k s  e x t n e m e l y  w e l l  w i t h  a n

a e n i a l  m o n i t o r i n g  p n o g r a m ,  r e d u c i n g  s u r v e y

t  i m e  a n  C  c o s t s .  
: '

A S w e l !



(

: : {= - :  ' '  as  '  magn ' r tude- '  and  d ' rnec t ion  i :  o f  "g round

and /  o r  ro t  a  t  i on

( 7 )

(8 )

Meets-  b i^ '  
' exceeds 

agency  
'9 , - i id€ f ' lhbs

: ' . ' \ . ^ r ] . - . . . . - . ' . r : - : : : ' ' . ' : , 1 : - l : ! . . ' 1 " . 1 . . : '

Assures  con t inued  comp l iance ,  €v€n-  i f  r l equ i re -  - '  : -  -  :  -

m e n t s  d r - € : . ' r n o r e  s t , r i c t - l y -  e n f o n C e d  o e .  m a d e  ' - , r -

m o r e  s t r i n g e n t .

T h e  S [ i S  i s . p n o p o s e d  t o  t h e  i n d u s t r y  f o r : .  1 y 7 6 r  f f i d i n ' -  r e a s o n s :  . - : : - '  . . *  ' ;

I  .  To  p rov  ide  '  f  on : : -  comp le te  *and

. su nf ace ef f  ects of ,  undergroun d*
- : .

2 .  T o  p n o v  i d e  d a t a  t h a i  w  i  |  |  e n a b  l e  c o m p a n i e s  a n d  a g e n c i e s
:

to bet ter"  pred ic t  -pos! ib  le  sur f  ace ef fects  of  undenground

m i n i n g  u n d e r  v a r i o u s  c o V e r  a n d  e x t r a c t i o n s  c o n d i t i o n s .

. , :  :  I  - r_ - . .1  - . : -  . '

W i t h  r e l i a b l e  d a t a ,  ' i t  i s  c o n c e i v a b t r : , ,  t h a t  t h i s  p n o g r a m  c o u t d  u l t i m a t e -

l y  n e s u l t  i n  t h e  a b i t i t y  t o  p r e d i c t  t h a t  n c i  s u r f a c e  e f f e c t s  w i l l  o c c u r

u n d e n  c e r t a i n  m i n i n g  c o n d i t i o n s ,  p o s s i b t y  e l i r n i n a t i n g  i n "  n e e d  f o r

f u n t h e r  m o n i t o r i n g  i n  t h e  f u t u r e .  T h u s ,  t h e  u f t i m a t e  g o a l  o f  t h e  S l , l S

m a y  v e n y  w e l l  - b e c o m e , ,  t h e  e l i m i n a t - i o - r r o f  - O f s  h e e d ' - u n d e r -  c e n t a i n  c i r -

C U m S t a n C e S  :  . .  -

P i ^ i n c i p l e : The Sh tS  i s ,  ' des igned  to  se rve  as  a  permanen t  subs idence

m o n i t o r i n g  p o i n t .  I  t  c a n  € i t h e n  b e  u s € d  , ' F n  : c o h j r r l r l G t i o n  w i t h  a  c o n v e n -

t i o n a l  e l e v a t i o n  s u n v e y ,  o t r  w i t h  e l e v a t i o n s  d e t e n m i n e d  f r o m  a n  a e n i a t

s u n v e y .  l n  a d d i t i o n  t o  p n o v i d i n g  a n  e l e v a t i o n  b a s e ,  t h i s  s t a t i o n

r e a d i l y  d i s p t a y s  d i r : e c t i o n  a n d  m a g n i t u d e  o f  t i l t  a n d / o r '  r o i a t i o n .

T h e  f  o l  l o w i n g  p r ' o c e c i u r e  s h o u  l d  b e  f o l  l o v r e d  e a c h  t i m e  t h e  s t a t i o n

i  s  c h e c k e d :

A n  e l e v a t i o n  s h o u l d  b e . d e t e r m i n e d  a t  t h e  c e n t e r  o f  t h e  b a s e  p l a t e

T h  i  s  c a n  b e  a c c o m p  I  i  s h e d  b y  :

n e l  i a b l e ;

mrn ' r  ng  .

.on the ac,tualdata

(

( 1 )
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( a )  A  c o n v e n t i o n a l

b e n c h m a  n k  .

( b )

leve |  : ,  sunvey-  " f rom a *now'r r ,  und i  s turbed

S h o o t i n g  ,  t h e  s t a t i o n  f  n o m  a  d . i s t a n . t ,  k n o w n  b e n c h m a n k  a n d

c a l c u l a t i n g  t h e  n e w  e l e v a t i o n  b y  u s e  o f  t h e  v e r t i c a l  a n g l e ;

( c  )  P e r f o r m  i  n g  a n

N o t e . t h a t  . t h e

b o v e ,  b o t h  o f

1 i m e .  .

a e r i a l  s u r v e y  t o

Slv15 I  en ds i  tse I  f

w h i c h  r e q u i r e  a

d e t e r m i n e  n e w  e l e v a t i o n s ;

v e r y  w e l l  t o  ( a )  E l  ( b )  a -

m  i n  i m u m  o f  m a n p o w e r  a n d

(

(2  )  An  inspec t  i qn  o f  the  su r f  ace  a ' ^ound  " -and  be tween  s ta t  i ons  s -hou  ld

b e  m a d e ,  a n d  a n y  p o s s i b l q  s u b s i d e n c e  e f f e c t s  s h o u l d  b e  n o t e d .

(3 )  A p lumb-bob shou l .d  than , '  be hun$=f . !aom t f tg-  :hook i  ns ide the sta:

t ion cap , and :al lowed :te -1 srrr tngs;f neeky :abg-u t 1 /8" above the

base  p  la te ;  l f  "  the  .po in t  o f  ' t he -  *bob  l ' rangs-  d i rec t l y  over  the

c e n i e n  o f  t h e  b a s e  p l a t e ,  n o  t i l t  h a s  o c c u r r e d .  l f  ' t h e  p l u m b - c o b

'po in t  res ts :  ou ts ide  :o f , : i {he . - :base^ . 'p la te  ce f f te r r '  t he  d i rec t ion ,  o f
' ' . , . t j  l t  can  be  c - lose ly  es t ima ted : f  rom= thg , . ' compass-  oo  the  base  p la te ,

a n d  t h e  d e g n e e  o f  t i l t  c a n  b e  r e a d  d i r e c t l y  o f f  t h e  c o n c e n t r i c

r i  ngs  on  the  p  I  a  te  .  Recond  the  nesu  I  t s  and  ;

)  R e m o v ' e  t h e  p l u m b - b o b .  N e x t ,  t i e  o n e  e n d  o f  t h e  5 0 '  6 0 '  s t r i n g

o n t o  t h e  s o u t h  n e f  e r e n c e  p o i n t  a n d  s t r e t c h  t h e  l i n e  t h r o u g h

:. : :*l_he stat ion. legs, $y 
'ntg j t : gf f .orts:the Ronth refui-Snce p-trj,ni, : tT.be

* . ' -  ' - l - i n e  s h o u l d  b e  : f f e e . . E F l d  i a u t  b , e t w € € r r : r . t h e - p o i n - t s . )  N o w  o b s e F v e

:  t h e  l o c a t i o n  o f  t h e  l i n e  i n  r e l a t i ' o n r . t o  t h e , ' - r + o r t h . - 5 e i 1 t h  l i n e  o n  t b e

b a s e  p  l a t e .  I  f  t h e  l  i n e s  c o i  n E  i d e , , ,  n o  r o t a t - i o 1  _  h a s  o c c u r ; - e d  .

l f  t h e  l i n e  d o e s  n o t  m a t c h  : t h e  b a s e  p l a t e  q o r J h - s o u i h  ,  l i n e ,

t h e  d e g r e e  a n d  d i n e c t  i o n  o f  r o t a t  i o n  c a n  b e  r e a d i  l y  d e t e n m i n e d

f  r ^ o m  t h e  c o r n o a s s  o n  t h e  p  l a t e .  I  t  s h o u  l d  b e  n o t e d  t h a t  t h e

d i r e c t i o n  o f  r o t a t i o n  w i l l  b e  o p p o s i t e  t o  t h a t  s h o w n  o n  t h e  c o m -

p a s s .  ( g x a r n p l e :  l f  t h e  l i n e  m a t c h e s  t . h e  N  1 5  E -  b e a r i n g  l i n e  9 F r

t h e  p  l a t e ,  t h e  d e g r e e  o f  r ' o t a t  i o n  i s  1 5  ,  a n d  t h e  d i  n e c t  i o n  o f

* : .

{a

t



(

a c t u a l  n o t a t i o n  L s . N  l 5  W - , , )  - .  , : :. U' e:. /

(5  )  Recond  a  I  I  nesu  I  t s  and  p "o . " . i  t o  the  nex t  s ta t  i on  .

.  '  '  
: ,  - ^ : - -  :  c t = . - . 3 - ' _ .  K t - ) , 3 , . , , , -  D g : - ,  l : , ' - ' . : _ ' -  1 " :

A  g r e a t  d e a I  o f  t i m e  a n d ' e f f o r t  E a n  b . e  F a v e . q . b y  l . o c a t i n g  s e v e E a l  ( o r

a  |  |  )  o f  the  sMS s ta t  i ons  in  v  iew o f  a  s ing  le  benchmark  o r  re fe rence

s t a t i o t ' l .  t n .  t h i s  m a l n , e r ,  v e n t i c a l  a n g l e s : : q - a n , . - b e : , , s h o t  t o  a l l  v i s i b l e

s t a t  i o n s  f  r o m  m i n  i . y q  1 u m b e l  o f  s e t - u p s .  T h e  s t a t  i o n s  a r e  m a d e

to a I  low for-  d i rec" t  .  readings -  o"v€r  a l .ong -d is tance,  ,  e l  i . rn inat ing the

n e e C  f o r  a  r o d m a n  t o  g o  t o  e a c h  s t a t i o n .  T h i s  a l  l o w s  f o r  c o m p l e t i o n

o f  t h e  e l e v a t i o n  s u r v e y  i  i n  a  s i n g l e  s t e p ,  € t i m i n a t i n g  t h e  n e e d  t o  p a c k

a .  tnans i  t  o f  _  !eve l  to  each  g f  the ,  s tg t  i ons .  fhg  gn  l y  . ,appFr .g tus  -  nequ i red

f o n  t h e .  r o t a t i o n  a n d  t i l t  _ d e t e r m t . r q ! i o n + _ J _ : s  + h e ,  p l q m b - b o b = a n d  6 0 '  o f

s t n i n g .

The  SMS sy^s tem i , s  ,even  f  u r . the r '  g imF l " i f  i ed , ,  when  - -  used  in  con junc t ion

w i t h  E h  a e n i a l  s u r : v e y , -  O n c e  i n i t i a l  e l e v a t i q g s 3 F r e _  d e t e n m i n e d ,  a l I

that  
' ,s* . "qu 

i red . is . -  ,g , .  .V i_s i !  . !o  each stat jonoCg, ;  jns*p l  I  -  ( '9r .  c f regk)  *he
aer ia I  f  lagg i  ng -  o f  counse,  the t i  l - t : .and { , .o ia t i ,on ,shou I  d  be moni  tored

a t  t h i s  t i m e ,  w i t h  e l e v a t i o n s . . . t o _ b e . d e . t e n m | n q d . - d g - t r g * t h e , , a q r j a l  s u r v e y .

I n  t h ! s  s i t u a t i o n - , " .  n o  t r a n s i t s "  o r .  l e v e l s . E F € * , - D € e d e d - - a t , n g l b . - , p e y o n d

t h e  i  n " i t  i a  I  i n s t a  I  l a t  i o n  .

(

i  F , :

- 5 -
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s o u r c e s  o u t s l r l e  t h e  m t  n e  a n o  w t i l t l n  t n e  p e r r i l l  t  a r e a .  i t o  w a t e r  s a m p l e s  h a v e
h r e e n  o b t a i n e d  f r o m  a n y  o f  t h e  n i n e  d r i l l  i r o l e s  d r i l l e d  t o  d a t e .

b. Thi  s paragrt iph cannot be addressecl
encounter  o f  ground water  to  date .

Sec t i on  UMC 817 .13

Exp Io ra t i on  ho les  a r f i t eA  fo r  t he  i n ten t  o f  de te rm in ing  the  g round
water  occur rences for  the purpose o f  th is  s tudy which encounter  ground water
sha l l  be cased wi th  two- inch d iameter  PVC p ipe,  s lo t ted a t  the appropr ia te
dep th (s )  and  back f i l l ed  w i th in  the  annu la r  space  w i th  f ree -d ra in ing  sand  o r
grave l  backf i l t  to  no more than three feet  f rorn  the ground sur face.  The top
th ree  fee t  w i l l  have  the  annu la r  space  f i l l ed  w i th  cemen t  g rou t  t o  a f fec t  a
pe rmanen t  wa te r - t i gh t  sea l  a t  t he  g roun r f  su r face .  The  PVC cas ing  w i l l  be
f i t t ed  w i t h  a  t h r i aded  coup l i ng  a t  i t s  t op ,  wh i ch  w i l l  be  g l ued -on .  The
th readed  coup l i ng  w i l l  a l l ow  use  o f  a  th readed  cap  fo r  p ro tec t i on  f rom su r -
face contaminat lon,  between sampl ing in terva ls ,  o f  the ground water  €rcoun-
te red .  D r i l l  ho l es  t r ea ted  as  pe r  t he  p receed ing  w i l l  be  rega rded  as
tempora ry  g round  wa te r  mon i to r i ng  we l l s .  0n  comp le t i on  o f  t he i r  use  fo r
th is  purpose,  the pro t rud ing PVC wi l l  be  cut  o f f  f lush wi th  the ground
su r face  and  the  i ns ide  o f  t he  cas ing  back f i l l ed  w i th  sand  o r  g rave l  back f i l l
up  to  three feet  f rom the sur face.  The top three feet  o f  the PVC wi l l  then
be f i l led  wi th  cement  grout  to  a f fec t  a  permanent  sea l .

Ground  wa te r  mon i to r i ng  ho les  i nc l i ned  above  ho r i zpn ta l  w i l l  be  cased
wi th s l  ot ted PVC at a di  arneter as near to the dr i  1 I  -hol  e s i  ze as f  easi  bl  e
s i nce  g ranu la r  back f i l l  canno t  be  p l ace r l .  Su r f ace  sea l i ng  o f  t he  annu la r
space  be tween  the  PVC and  the  d r i l l - ho le  wa l l  w i l l  be  u i t h  a  fas t  se t t i ng
cemen t  g rou t  o r  res in  to  ho ld  the  PVC cas ing  i n  p lace  and  to  e f fec t  a  sup -
face  wa te r  sea l  i f  r equ i red  by  s i t e  cond i t i ons .

SUI. IMARY OF INVESTIGATIONS COI' IPLETED AND I ' IODIFICATIOIIS TO ORIGINAL PROPOSED

0ur  i n i t i a l  hypo thes i s  s ta ted  tha t :  t he  g round  wa te r  reg ime  in  the
perrni  t  area i  s predorni  nant ly f  aul  t  control  I  ed and that the ground water
tab le  and /o r  ma jo r  aqu i fe rs  l i e  app rec iab l y  be low  o r  ou ts ide  a reas  a f fec ted
or whi ch wi I  I  be af  fected by present or f  uture,  pl  anned rni  ni  ng act i  v i  t i  es.

The  resu l t s  o f  t he  exp lo ra to ry  d r i l l i ng  to  da te  have  subs tan t i a ted  th i s
hypo thes i s  to  a  l im i ted  ex ten t .  However , ' add i t i ona l  da ta  i s  needed .  Th ree
d r i l l  ho les  a re  cu r ren t l y  p lanned  a t  l oca t i ons  shown  on  the  a t tached  map  o f
the si te.  Two of these, t lM-C and t t lH-D, represent relocat ions of  these two
s i tes  or ig ina l ly  located on our  prev ious cor respondence to  your  o f f ice  dated
0ctober 29, 1984. The third,  to be referred to as l , l l { -E, wi l l  be located at
the por ta l  area o f  the Bear  Creek l ' l ine .  bJe expect  the to ta l  l inea l  footage
of  these three c t r i l l -ho les"  combined,  to  be in  the area o f  400-500 feet .
Co-op is  cur ren t ly  negot ia t ing  w i th  severa l  loca l  d r i l l i ng  compan ies  fo r

a t  th is  t ime due to  the  lack  o f
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c r r  I  l r  ng  o r  these  ho les .  Adc t i  t i ona l  no les  w i  I  I
su l ts  of  these test  holes are analyzed.

not De adaed unt i  I  the re-

Addi t iona' l  sampl ing and water  qual i ty  analyses of  roof-s€€ps wi th in the
mine is  p lanned,  par t icu lar ly  the faul t  area,  Iocated several  hundred feei
w i th in  the  por ta l  a rea .

A ser ies  o f  excavat ions  or  sha l low ho les  are  a lso  in tenr led  to  be  loca-
ted in several locations of concentrated overhead roof-seeps and in several
of the permanently dry roof areas of the Bear Creek l ' l i ne to determi ne the
si te speci f ic  l i thologies and thei r  possib le ef fect  on these roof  seepage
condi  t i  ons.

Radioact ive isotype analyses 
-of  

water  obta ined f rom several  roof-seep
areas are also being considered to determine the approximate durat, ion of the
underground containment of the ground water which is currently ernerging as
roof-seepage.

Enclosed also are seven copies of  the revised-geologic map of  the Bear
Creek permit  area,  labeled as Plate 3.4-1.

Please contact us if there are any questions or corrnents concerning the
above.

Sincerely Yours,

R&l-l C0NSuLTANTS, I t{C "

Lamonte Sorenson
Senior  Engi  neer i  ng Geologist

LS/ l  j p
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PLANS FOR REDISTRIBUTION OF SOILS

Pr io r  to  topso i l  red is t r ibu t ion ,  regraded land w i l l  be  scar i f ied  by  a

r ipper-equipped t ractor .  The ground sur face wi l l  be r ipped to a l4r l

depth in order to reduce sur face conrpact ion,  provide a roughened sur face

assur ing topsoi l  adherence,  and prornote root  penetrat ion.  Steep s lope

areas  wh ich  nus t  remain  a f te r  abandonment  w i l l  rece ive  spec ia l  r ipp ing  to

c rea te  ledges ,  c rev ices ,  pocke ts ,  and  sc rees .  Th is  w i l l  a l l ow be t te r  so i l

re ten t ion  and vegetaL ion  es tab l  i shment .

l ^ l i th in  a  lC  day  t ' i n re  per iod  pr io r  to  seed ing ,  topso i l  w i l l  be  d is t r  ibu ted

on areas  to  be  rec la imed.  Dur ing  Lh is  t ime,  the  topso i l  w i l l  be  a l lowed to

se t t le  and a t ta in  equ i l ib r ium wi th  i t s  na tura l  env i ronment .  Th is  p rocedure

w i l l  be  fo l l owed fo r  a reas  in  wh ich  fac i l i t i es  such  as  rsadbeds ,  m ine  pads ,

and bu i ld ing  s i tes  a re  to  be  abandoned.

\

Topsoi  I  redist r ibut ion procedures

ness consistent  wi th the proposed

d is t r ibu ted  a t  a  t ime o f  the  year

vegetat i  on

wi  I  I  ensure an approxi  rnate ur t i  form th i  ck-

rec lamat ion  p lan .  Topso i l  w i l l  be  re -

su f tabl e for. establ i  shment of permanent

To nri  ni mi ze conrpacti  on of the topsoi l ,  fol  l  owj ng redi str i  bution, travel on

rec la imed areas  w i l l  be  l im i ted .  A f te r "  topso i l  has  been app l ied ,  sur face

conrpac t ion  w i l l  be  reduced by  us ing  appropr ia te  equ ipment  runn i r tg  a t  a

su i tab le  dep th .  Th is  opera t ion  w i l l  a l so  he lp  p repare  a  p roper  secd  be t l

and pro tec t  the  red is t r ibu ted  topso i l  f ronr  w ind  and water  e ros ion .

Co-op  Min ing  w i l l  exerc ise  ca re  to  guard  aga ins t  e ros ion  dur ing  and  a f te r

app l ica t ion  top topso i l  and w i l t  emp ' loy  the  necessary  measures  to  ensure  the

s tab i t i t y  o f  topso i l  on  graded s lopes .  The spec i f i c  methods  to  be  imp le-

mented w i l l  be  de f ined in  the  a t tached In te r in r  P lan .  An example  o f  the  so i l

s tab i l i za t ion  rne thodo logy  tha t  migh t  be  used inc ludes  the  p lacernent  o f

c rushed and heav ie r  mater ia l  a r  i  l : , ,  ,  , ie  o f  roadf  i1 l  s lopes ,  and the  random

placenrent  o f  la rge  rocks  and bou lders  on  the  sur face .  Th is  p rocedurc  w ' i l l

RHfiHIVtrD
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Methodo logy

Groundwate r  Hyd ro logy

Groundwate r  deve lopmen t  and  m ine

dewa te r i ng

, ' / ,  E f f ec t s  o f  m in i ng
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phospha tes .  F low  i s  de te rm in r ,d  by  the  ac tua l  f r easu r -

men to f t hes t ream,dep th t1mesw id th t imes2 /3

ve loe i t y ,  o r r  wheneve r  f eas ib l e ,  a  t imed  f i l l i ng  o f

a  ga l l on  eon ta i ne r  w i l l  be  used  as  a  more  aecu r& te

de te rm ina t i on .  The  o the r  pa rame te rs  w i l l  be  de te rm ined

by  a  ce r t i f i ed  l abo ra to r y .



CHAPTER VII

7 ,1 Groundwater  Hydrelogy

7 ,1 ,2 Ex is t lng  groundwater  reeourees  eon-

s is tso faspr ingnear thernou th :o fBear

A fCanyon (  not  w l  th i "n  the Mine p lan area )

that  is  owned.  by  the c i ty  o f  Hunt ington,

t he  wa te r  f r om wh ieh  i s , p i ped  t o  t ha t  c i t y ;  :

a  sma l l  i n te rm i t t an t  sp r i ng  i n  t h :  sane

prox im i t y  as  the  Hun t rng ton  sp r ing ;  a  sp r ing
: ' ' .l

j us t ,  o f f  f r om Hun t ing ton  Canyon  ca l l ed  B i r ch

Spr ing;  and, r  two smal l  spr ings in  Tra i l  Can*

yon  (  See  P ta te  S  , ,  1 -  f  o r ,  l oca t i on  o f  sp r i ngs  )  .
' l '

;

7 . 1 .2 .1  Reg iona l  G roundwa te r  Hyd ro logy

,  (See  Append ix  7 -A )

' 7  .1  .2  .2
I

Mine P lan Area

Appendix  7-A )

Aqui fe rs  ;  (  See

7  .1  .3 Groundwater  Deve lop:nent  and rn lne

dewater ing

7 .1  .3 .1
' :

The smal l  s t ream of  water  observed.  by  the

3



Div i s i on  ( l ess  t han  5  gpm)  was  encoun te red

by  the  app l i can ts  p redecesso r  and  eon t i nued

to  run f rom the abandoned n ine dur ing the

in te r im  pe r i od . .

I t  o r i -g inates in  the o ld  work ings to  the Nor th

o f  t he  p resen t  po r ta l  i n  t he  fo rm o f  a  gene-

ra l  d r i pp ing  f rom the  roo f .  The  quan t i t y

va r ies  w i th  the  va r ia t i ons  i n  t he  ra in fa l l

ou t s i de ; .Thea rea i sc1ose to thesu r face .

as  desc r i bed  i n  t he  f o l l ow ing :

I t  - - - - - - - in  enter ing the m j -ne tha t  Co*op wi l l

be  go ing  i n to ,  i t  appea rs  t ha t  t he  f au l t s

ev id .en t  i n  t ha t  m ine  underg round  a re  t i gh t ,
.

and  the  wa te r  i s  on l y  nea r  t he  canyon  we l l s .

f  n  o ther  r^ rords ,  near  the,  ent ry ,  near  the por -

ta l  ,  not  f  u r ther  i -n  .  There i  s  no ev id .ence

o f  wa te r  f u r the r  i n .  I  d ,on  I  t  be l i eve  tha t

a t  t ha t  l - oca l i t y  t he re  i s  p rec ip i t a t i on  re -

cha rg ing  the  aqu i fe r  r  so  T  am o f  t he  op in ion

tha t  t he  m in ing  ope ra t i on  w i l l  no t  a f fec t

t he  d i scha rge  o f  t he  sp r i ng . t t

B ruce  Ka l i se r ,  S ta te  Hyd ro log i s t - *1  980

A map  o f  t he  underg round  ,work ings  i s  j - nc lud*

ed ,  and  shows  the  a rea  i n  wh ich  thes  w l te r



o r i g i na tes ,  PJa te

7 .1 .5 ,  and  7 .1 .6 .

3- /+ Also  Sec . '1  ,1  .3 .2 ,

7 .1  .3 .2 Mine Dewater ing

The water  f , rom the n ine wi l l  be  accumulated

in  an  underg round  s to rage  tank  and  u t i l i zed .
l

fo r  d .us t  cont ro l  fo r :  road.s  and sur faee coa l

f ac i l i t i e s  (See  Chap te r  X f )  r  and ,  f o r  t he

mine  ba thhouse .

. l

This  wi l l  be  per iod ica l t ry  m-on i tored for  qua l i *

ty  and quant i ty .  Co*op Min ing Company has

wa te r  r i gh ts  fo r  t h i s  pu rpose  a t  t he  T ra i l
, :

l1Canyon  po r ta l  and  cu r ren t l y  has  an  app l j _ca -

t i on  be fo re  t he  s ta te  wa te r  R igh t s ,D i v i s i on  l
t :

t o  change  the  po in t  o f  d i ve rs j -on  to  the  Bear

Canyon por ta l  .  (  Appendix  ?-B )

7  . 1  . l + E f fec ts  o f  M ln lng  0pe ra t i on  on  Groundwate r

u r f ace  wa te rs  ,  i t  i s  Co*op  t  s

eon ten t i on  tha t  t he  m i -n ing  ac t l v i t y  w i l l  have

no  adve rse  lmpae t  on  ex i s t i ng  aqua fe r$  r  Th i s

con ten t i on  i s  suppo r ted  i n  t es t imony  by  B ruce

N .  Ka l i se r ,  u tah  s ta te  Hyd ro log l s t  and  read ing



author i ty  18th June ,  1980 -  Cause I i lumber

Ac t  a15 /A25 .

t f  f  n  br ie f  ,  :  n1r  cone lus ion t -s  that  i t  ,

i s  h igh ly  un l ike ly  that  the n ine p lan ;

as  p resen ted  to  me  by  the  Co-op  Conpany

wou ld  i n te r fe r  w i th  the  quan t l t y  o r

qua l i  ty  o f  any o f  tho s  e  spr  ings r  pa. r t l  cu-

1a r l y  t he  one  i n  ques t i on r  t he  Bear  Canyon

Spr ing .  t t  *

I n  essence ,  t he  Co-op  con ten t j -on  tha t  t he  m ine

ac t i v i t yw i11havenoad ' ve rse1npac t i sbased

on  t he  expe r t  t es t imony  o f  t he  s ta te t s  f o re -

mos t  au tho r i t y .  Howeve r ,  i f  t he  s ta te  i s  i n

e r ro r  i n  t h i s  na t t e r ,  t he  0o -op  has  commi t t ed

to  and  has  i ndemn i f i ed .  t he  use rs  o f  sa id .  sp r i ngs

tha t  t he  Co-op  w i l l  t ake  wha teve r  ac t i - on  i s

necessa ry  t o  m i t i ga te  any  f o reseeab le  impac t s .

r t  Trans cr ip t

Board  o f  0 i1 ,  Gas ,  and  M in ing ,  Page  62  Cause

Number  ACT  /015 /Oz5 -Append i x  7 -A

o,

7.1  .5 Mi t i ga t i on  and  Con t ro l  P lans





b le ,  no t  t o  gxceed  one  yea r ,  un less  a  g rea te r

t ime  l s  requ i red  by  l aw ,  and  fu r the r  ag rees  , ,

to  main ta in  surch tenporary  neasure s  unt l l  l

pe rmanen t  measures  a re  comp le ted r  a t  Co*op l9

so le  expenge .
:

Exeerpt ;  Hunt ington Spr ing Agreement  : (  $ee Ap-

pendix  ?-C )  .

Alternate water  supply:

Co-op Mining Company present l ; r  owns 300 +
l

share s  in  , the Hunt ington-Cleve land l r r i -gat ion

Company and wi l l  purehase add i t lona l  shares i f

a t  some fu tu re  t i ne  i t  becones  necessa ry  to  re -

p l ace  wa te r  r i gh t s .  '

Indenni ty  r

Co-op  M in ing

tha t  i nc l  udes

dix 2-C)

Conpany ear r ies  l iab i l i ty  i .nsurance

wa te r  we11s .  &  $p r i ngs .  (See  Appen -

7  .1  .6  Ground .wa te r  Mon l to r i no  P l  s  n- - - - - - b

t :

'  : ]

Co-op  M in ing  Company  does  eommi t  to  non i to r  any



ground uater l  encountered.  dur ing norn i l  min ing

so  l ong  as  the  f l ow  i s  i n  excess  o f  one  gqy__._
mrn .  ove r  a  pe r iod  o f  f o r t y -e igh t  hou rs .  F low

of le s s than one gal /min 
"  er f  lowsl wrr i  crr  do

I' . :
no t  susta in  theurse lves for  over  for ty -e ight
thours  a re  de te rm ined  to  be  sna l l  i - so la ted  pe r -

ehed  aqua fe rs  o f  no  s ign i f i caRce .
: :

. ,  i  l

co-op has  prov ided da ta  f rom the  cas t le  va l ley

sp*c ia l  serv iee  D is t r i c t  o r r ;  Hunt ing ton  spr ing .
a .  . .  

:
m rTh is  sp r ing  i s  t he  p rope r t y  o f  t he  se rv i ce

D is t r l e t  and , co -op  has  i ndemn i f i ed  t he  D i s t r i c t

o fanyd i s rup t i ono f t h i ssp r i ngwh i ch i sa

resu l t  o f  m in i ng  ac t i v i t i e s .

The on ly  o ther  spr ing

ln te rm i t t en t  $p r ing  i n

the  Hun t ing ton  Spr ing .

th ls  spr ing when f lows

7  .2  Su r face  Wate r  Hyd ro logy

in  t he  & re&  i s ,  a  sm i l t

the same prox imi ty  o f

ACo-op  w i l - l -  non i to r
' :

a r e  p r e $ e n t .



DAT E FE

?1.
??0
18 o

' l

25 , .  L7
24 43.10
16 7 .  63

0
0
0

,36
5.00

.05

:0
?0,000
15,gg0

8 ,3?6

FL OhI

CI
:

0
0

4?5gpm
2.5cfs
2.5c f  s l

FT

0
0
0

.15

36.  30
6:50

,s
,0

0
42$g
2.5c
2, .  5  c '

frlA G,. SS .  PH DATE
::1 983

rJan .
Feb .

Mar -

Apr .

t4ay

June

Ju ly

Aug.

Sep t .

0c t .

Nov .

Dec .

Ja  n .

l ' f$Q, .  ,  ss

0
0
0

7.5
7 .7
8.1

21
2?
t8
25
24
15

{ ]0

00
0

.47 20,000
3-  90 14,740

.05 14,060

0
0
0

7 .5
7.9
8.1

I
c-
o

r-l
p
d

ts



U M M C - 8 1 ? . .  / + 3  l l . v d r o l q g l c  B a l a n c e :  D l v s r s L o n s  a n d  C o n v e y & n c e- d flowJEqlro"lctound mTer-E;A-ffi8'e'6ilT-ETF;o r  u v € r I a n

T to?*gg  p r9 ! " * t i on  measu res  f o r  t h  -  und i s tu rbed  and  d i s t u rb ,ad
d t t l l 3ges  f l oy t r g  o f f  t he  uppe r  pad  r  Bc ross  f r om the  f an
and  t he  po r t e l "  & rea  mus t  . be -  d r t a i l ed  , t o  shou  t ha t  e ros ion
w l l l  be  avo lded ,

REPI ,Y

An  uFda ted  map  sho rs  t he  regues ted  de ta { l ,  " (  p l a te  7 'Z

Th "  9 i " pos i t i on  o f  t he  und i s tu rbed  d ra i nage  above  (  uph i l l
{ To ln  

(  
l h "  p? t t a l  _a rea  1s  unc lea r .  I s  t he r6  an  und t s tu rbed

d j - ve r ' s l on  p l a r t ned  o r  w t l l  und l s tu rbed  d ra l nege  be ,  r ou ted
in to  ' t he  

s "o lmen t  pone t - -

The  d ra i nage  re fe r reO  to  abbve  pesu " "  t h rough  t he  uppe rmoe t r
'

r oad  cu l ve r t  t ha t  l s  unde r  ub t r r  t he  t op  pa r t  o f  t he  , , , , "  ,  ,'
a scend ing  po r t a l ' r oad  and  t ha t  pa r t  o f  t he  road  t ha t  t u rns

back  t o  t he  i n take  po r t a r ,  i n  t he  sane  manne r  t ha t  t , he
' ' l

: ' .
u n d i s t u r b e d  d r a i n a g e  t o  t h e  l r l o r t h  o f  t h o  p o - r t a l  p a s B

' t h r o ' u g h  
t h e  o t h e r  r o a d  c u l v e r t s ,  T h e s e  c u l v e r t g  a r a  l  '  '

i d e n t i f i e d  a s  r e f e r e n c 6 ,  # l l  o n  t h e  h y d r o l o g l c  r e f e r e n c e  , ,

m a P  t  : '

J l q - u n d i s t u r b . ' , , , l  d i v e r s i o n  f o r  t h e u p p e r  s t o r e g e  p a d  a n d
E u 6 s = t a t i o n a , r e & i r u * ; _ ; " " t ; _ ; n d t h e n u o s t w h i 1 e t h e
g i t t u r b e d  d i v e r s i o n  f o r  t h i s  s a m e  a r e a  a p p * . * "  t o  f l o w
t h e  o p p o s i t e  d l r e c t i o n . . p l e a s e  c l a r i f y .  

- *

, t  
l

RT]PLY

T h e  a p p e a r a n e e  i s  c o r r e c t .  T h e y  d o  f l o w  i n  o p p o s i t e

d i r e c t i o n s .  T h e  p u r p o s e  o f  t h i s  i s  t o  a v o i d  h a v i n g  t h e

d l s t u r b e d  a r e a  r u n o f f ,  f l o w l n g  t h r o u g h  t h e  u n d l s t , u r b e d

r : :

h o l l o w  t o  t h . e  s o u t h  r  o F ,  t h e  r u n o f  f  f  r s n  t h e  u n d i s , t u r b e , d

a x e a  f l o w l n g  t h r o u g h  t h e  h o l l o w  b e l o w  t h o  f a n  t h a t  h a s i

b e e n  c h a n g e d  
' t o  

a '  d , i s t u r b e d  a r e a .  f h t g  c a n  , b e ' a c c o m p l i s h e d
t  - a

b y  u s i n g  t h e  c o r r e c t  s l o p e s  a n d  g r a d e  1 e v e l s  f o r  t h e  u p p e r

P e d ' '  
' l  :



U.!1C .,P1.2.:43 Hydrof.eglc Balance :

I t  1s  unc lea r  whe re  t he ' d ra l nage

access  road  goes t  p l €ase  c l a r l f y

REP tY

c o n t .  i  ,  
, '  I

f r o n  t h e  c r u e l i a r  f a c i f l l t y

.
I  t ,  .  

;

I t  p a s s e s  o n t o  t h e  n a l n  r o a d  t h a t  p a s s e s  t h e  t r u c k ,  l o a d l n g
' '

a r e a '  a n d  t h e n c o  t o  t h e  m a i n  s e d i , m e n t a t l o n  p o n d .  p l e a s e  :

r e f e r  t o  u p d a t e d  n a p  (  c o p y  l n c l u d e d  )  .

Ple l+ IFg+ dT" inase f ron the south  end o f  lh"  c rusher  pad
l s  r ou ted  v i a  cu l ve r t  t o  t he  ba thhouae  pad .  A t  t he  po in t  , ,o f  t he  cu l ve r t  on  t he  ba thhouse  pad r  r o ' t nd i ca t fOn  l f - t - -
how  th i - s  d raLnage  w l11  be  

' r ou ted  
1g '  ehown .  

=p l ; ; ; " - - o i i r l f t ,

R EPLY

The  en t i r e  ba thhouse  pad  l s  d l e tu rbed  a rea  and ,  w t l l  s l opo

toua rd  i t s  en t rance  t o  t he  adJo ln l ng  road  and  t hence  t o

the  maJ 'n  sed lnon ta t l  on  pond  .  The  runo f  f  f r o r  
' t he  

do ' *ne  pou t

l n  pa r t l cu l a r  r  u l l l  f l ow  a long  t he  s l de  o f  t h ;  uu t i i t , ouse

en t rance  as  shown  on  t he  upda ted  map  (qopy  t no luded ) .

T h g =  o u l r l g g _  f  r o m  t h e  1 8  l n e h  e u r v e r t  r u n n t n g  u n t l e r
c o a l  s t o c k p l l e  p a d  r . r h e r e  i t  t n t e r s e c t s  B e a r  C r e r ; k:p r . o n e  t o  o b s t r u c t l o n ,  f r o u  s e d i m e n t . d e p o s i t s  i n  t h e
c r e e k  b e d  '  H o w  u i l t  t h i s  o u t f  l o w  b o  n i r t t i " i " " o  ; r o
f r e e  o f  o b s t r u c t l o n ?

R E P L  Y

Th i s  r . r i 11  be

runo f f  even t

t he
appea rs

kep t  ,

n o n t h l y
j . n s p e c t e d l a n d

a n d  c l e a n e d  a

a f  t e r  ea ' ch  ma l  o r  s t o rm  o r  o the r

s  r equ i red .



7  , 2 ' ,  i S  g o p e

Co-oF,  Min ing Compan; r ,  in  preparat ion o f ,  t t re  Bear
A

Can;ron Fac i l i ty ,  has consu l ted and. , r  cont rac t :ed work

'  
l - -

f rom Vick ing Engineers  ,  Horrop lcs  Sngeneer ing r  B$

we l l '&s  re l i ed  heav i l y  on  t he  expe r t ,  t es t i non l r ' o f
, l t '

Bruce  Ka l i se r .  The  f o l l ow ing  p reced ing  f i rms  and

ind i v i dua1sworked . , c1ose1yw i t h t t } ; .D . i v i s j . ono r

0 i1n  Gas ,  and"  M in ing  to  ensu re , ,  t he  s i za i l g  r  l oca -

I J  , ( t  A 1t i on  p f  a l l  D ra inage  and  Sed imen t  s t ruc tu res  on

Co-op  Bea r  Canyon  M ine  p ro :pe r t i es , t o  p ro tee t  t he '

. ti n t eg r i t yo fa11su r facewa te rwh iehpasses

th rough  the  m ine  s i t e .

I n  add i t i on ,  Co-op  M i -n i -n ,g  has  worked  ou t  a  compre -

hens i ve  mon i to r i ng  P lan  w i th  samp le  po in t s  bo th
:

above  and  be low ,  the  M ine  ope ra t i on  so  tha t  any
I

p rob lems  w i l l  be  read i l y  co r ree ted .  
:  :

7 .2 ,1 Me tt-i?d o 1,9 sX

Co-op  has  commi t ted  to  non i to r  sp r face  wa te r
"/

i n  t r *o  f  oca t i ons  on  Bear  Creek  (  see  P la te

nonthly
I

.  ? , 7 " r f  Y
w

The  same  me thodo logy  es  i nd iea ted  i n  7  . 1  . 1  w i l L  be

u t i l i zed .  I n  add i t i on  t o  t he  Bea r  C reek  Samp les -

Co-op  i s  p resen t l ; r  mon i to r i ng  T ra i l  C reek -  above  and

10



be low tha t  a rea

ac t i v i t i e s .

7 .2 .2

7  .2 .2 .1

7  .2 .2 .2

wh ich  l s  d i s tu rbed  due  ,  t o  m in ing

Exist ing Surfaae Water  Re.sources

Appendtx ?-D

Mine Plan Area Hydrology See Ap-

pend i -xe  s  ? -8 ,  ? - f  ,  ? -G ,  p la te  7  -1

, 1  . , : '

, . .  ' .  .
-t l ' '  I  , .

7.2 .3 Sur face Water  Deve lopment ,  Cont ro l

and  D ive rs ions  Append ixe r , '  ? -F ,  f  -O

P la tes  7 -1 ,  7 -2 ,  7 -3

7 .2 .3  .1  Wate r  supp ly  See  ?  .1  .3  . z

7  ,2 .3 .2  sed imenta t ion  co ,n t ro l  s t ruc tu res  and

d ivers ions  See Append ixes  ?-F ,  ? -G

PJates  7 -1 ,  7 -2 ,  7 -3  
\ ,

I

7  ' 2  .  / ,  E f  f  e  e t s  o f  m in ing  on  su r f  ace  we te r  '
. ;

7  , 2 .1 r . 1  Hyd ro log ie  Ba lanee

co -op  i s  eommi t t ed  t o  p ro tec t i ng  t he  hyd ro log i c

ba lance  as  w i t nessed  by  t he  numerous  d i ve rs i on

and sed inent  cont ro l  s t ruc tur ,es  on t t re  pro-

pe r t y .

Dur ing any eonst ruc t ion phase in  a  natura l

env i ronmen t  t he  po ten t ta l  o f  -dep reda t i on  o f
G

^.-

11



.  
:  

.  i  . r ,  .  
i ' 1 . .  . :  :  

.
.  .  .  ,  r  , ' '  '  :

:,
: l

surfaee uaters ls  pr€sent ,  end'unf .or tunately
:

d"oes occur  through the inadver tant  eros ion o f
: .  .  .

expos ed. '  s o j -1 dur ing, per iods of  r :un-of- f  .  Aga j -n ,

Co -op  has  and  i s  p resen t l ; r  ad .d ress ing  th i s  ppo -

b lem th rough  s t raw  be rms ,  sed imen t  ca teh  bas lns l

and po-nds and by d iver t ing d ls turbed anA.r r r r t  
'

. l

dis turbed r l l r r ro f f  .

I n  ' add i t i o r r  r  0o -op  has  imp lemented  a :n  ,ex te$s ive
:

i l n t e r i m  T e v e g e t a t i o n  p r o g r a l n  1 n , O : c t o b e r ,  1 9 t 8 3
:

where ' i n  so i l  t a  ek i f  i e rs  an f l  r ru l ches  were  u t i -
. :
l i z e d  t o  s t a b i l j - z e  t h e  s o i l  u n t i l  t h e  v e g e t a -..

t i o n  i s  e s t a b l i - s h e d .  :

12
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ve r t  poo r  t o

conso l i da ted

marginal  eual i t l r ,
. .
i . n t o ,  a  s t r e a m .

t he  i t lme  '  i t  i s ,by

7  . 2  . 5  Bu f  f  e r  Zone

Co-op iscommi t ted toma in ta inamin imup:o fa

5a f  oo t  Buf  fe r  zone wherever  po ,ss ib ie ,  "  'Un f  
o r tunat ly  ,

l 1t he  res t r i c t i ons  o f  t he  Canyon  and  t he  u t i l i za t i on
] .  :  :

o f  o l d  ex i s t i ng ld i r t , r r bances  i  Toads ,  P i l e '  u r * * * ,  e t c ,

make a  Buf fer  ,Zone unobta inab l  in  manJ areas.  When-

eve r the50 foo tBu f f e r .Zonemus t ' be . . enc r : oac .he ' d ' ,
. :

Co -op  has  con tac ted l t t e  Necessa ry  Regu la to r y  agene ies

to  ob ta i n  pe rm iss i - on .  r n  add i t i on ,  Co -op  i s  eommi t -

t ed tono ton1y rec1a i rn ] - ngd i s tu rbancesa1ong the

e reek ,  bu t  t o  ae tua l l y  enhance  t he  r i pa r i an  Zone .

(See  a t taeh rnen t  ) '

1 / +



7 .2 .6 Sur face  Wa te r  Mon i t o r i ng

Presen t l y  Co -op  mon i t o r s  T ra i l  C reek  above , t h *  m ine

complex a t  t .h*  s i te  o f  Tra i1  can; ron ln ie i r  and a t  the

Sou thenc lo f t heeu ] . ve r twh i chpaSses thewa te r

under  Hun t ing ton  canyon  H i  ghway  be low  the  rn ine  c  om-

p lex .  I n  Bea r  Canyon ,  Bea r  C reek  i s  mon i t o red  above

the  m ine -  be l - ov r  Bea r  C reek  Fa l l s  and  be low  the  m ine

a t  Beave r  C reek  We i - r  W-4 , .  The  wa te r  i s  t es ted  f o r

l - r on  r  maganese  ,  .  susupended  so f  i d  and  t he  f  l ow ,  p l t

and  t empera tu re  a re  reco rded .  Du r i ng  t imes  o f  heavy

snow and  / a r  i ce ,  a  po r t i on  o f  t he  channe l  i s  exposed

to  de te rn i ne  i f  any  f l ow  i s  p resen t .  s t anda rd .  f l ow

de t ' e rm ina t i ons  a re  u  sed  i n  t he  case  o f  t he  we i r s  -

t he  dep th  i s  co r reLa ted .  t o  t he  app rop r i a te  cha r t .

Co -opw i11p "ov ideanannua1sumnaryshee t ' '

t ha t  w i l l  i n c l ude  su r f ace  ua te r  qua l i t y  and  quan t i t y

d .a ta  i n  a  conso l i da ted ,  c l ea r  manne r  su f f i e i en t  t o

i t J cn t i f y se i ] , sonaJva r i a t i onsandmee t the requ i re *

r i r , : ; n t s  o f  UMC 783 .16 .  ( examp le  j _s  a t t ached  he re in )

(  Tab le  ?  - 1  )

15
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BEFORE THE BOARD

l )  l :  |  ' i \  l t ' l ' iU  l i  f t l ' l '

i n  and  fo r

0F 0 IL ,  GAS,  AND Iv t IN ING

t l l ;  N A ' l l l l { ; \ l .  l { l : : ; O l f R t : l i l i

the STATE OF UTAH

iN "THE NI;\T.I 'ER OF THE )
APPROVAL 0F NOTICE CF i
I I \ ITENT AND RECLAI'IATIOIiJ
PLAN SUB| ' I ITTED BY )
c0-0P MINING CONIPANY.  )

CAUSE NO.

'4'..

ACT/01s/oZS

'o

BE IT REIUEI I ' IBERED that  on the 18th  day

o f  June ,  1980 ,  a  hea r i ng  l { as  he ld  l i e f o re  t he  Boa rd

o f  O i1 ,  Gas  and  i v l i n i ng  i n  t he  above*en t , i t l ed  ma t te r

and  sa id  hea r i ng  was  t aken  be fo re  A thena  l r l oo r , e ,  a
l

Ce, r t i f i ed  Sho r thand  
] eno r te r  

and  No ta ry  Pub l r c  i n

and  f o r  t he  S ta te  o f - 'U t6Lh ,  I r o l d i ng  U tah  C .S .R .  L i cense

No .  88 ,  commenc lng  a t  t he  hou r  o f  10 :20 ' 3 : , r [ . , i , t r

t he  l { i l d l i f e  Resou rces  Aud i t o r i u i l ,  f 596  l r l es t  No r th

Temp le , ,  Sa l  t  Lake  C i  t y  ,  U tah ,
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' '  
I '  

i  .'

a Plea se g ive us your narrs ,  oncl,  addre$.s ,
, r  

' . ' ' '  '  l  r , i  
' ' . " -  ' : '  -  : -

. i i . . . . ' . . . ] . . . . . . . . . .
t r

a n t } h y t g h o m t ' o u : i . t f C e | n p l o y e d ? . :
'  l r  ' '  

'

sar l !  Lake c i ty .  I i rnp loyed by t l re ' ,s t i , ie t 'a , f  ur ;h" '  r ,
:_ ' ' ' - , ; ' . l i

D iv i  s ion  o f  u tah  ceorog ica t  and  Minera l  su rvey .  _

a  (  By  l " t r ,  Fe i  gh t )  Tou have heard  the
. 1

t ,est imony hefor 'e th,e Board th is i l lmorning, ' , 'and, ,y ,ou ,  , ,
.have some comments to make rerat  ive l '  to  t l r i l r "  , r 'n . r  

' '

i . ,

) "  ur  or {n  € . \per i  u . l l ce  in  , r  t l re :  ar :ea?
j .

: i  I  '  t  
'  t  

.  . '  
' .

'  ' ,  t ' t :  ' .  
'  

:  ; , ,

ex t rm ina t ion  o f  the  l i '  t 6 ra tu re r  a  f i e rd ibxan ina t ion

of  ' the  s i te .s  o f '  the  r r r ree  spr ings j  Benr  eanron,. .

Li r t le  Bear  can1,on,  rnd,  B i r ih  spr in ; ' , in t i t i ,  '  |  . , ,1
- i :  - :  :  .  

:  '

: - t -

Examina t i on  o f  t he  ex i s t i ng  m ine
' 1  , .

t o  wh i ch  t hey  w i l l  en te r  and  expand  and  t l r e

geo logy  i n  t , he  v i c i n i t y  o f  t he  f i e l d ,  Th i s  was

done absr r t  a  no l  th  ago s  t  the req,uss t t  o f  cast  le  
:  '

,  r  

_ t .  
'  t  '  '

' ,  I - n  . b r i e f , ,Ey  conc lus i o t l  i s , .  t , ha t  i t , , ,  :

i s  h i gh l y  un l  i ke l l '  t ha t  t he  mr ,ne  p l an  as  p resen ted  r

to  n le  by  the  co  -  op  con rpany  wou ld  i n te r f  e re  r v i  t h
,  ' :  .

t he  quan t i t v  o r  qua l i t y  o f  any  o f  t hose  sp r i ngs ,
.  .  " r  

. .  .

pa r t  i cu la r ry  t l ,g  onc  in  ques1 ic , r r , ,  : the  p ,es .  : t ; * "yon ,

fi

O'l



t

I

3

r 4

6

7

I

' 9

t0

t l

t 2

13

t4

t5

l 6

t7

t8

l 9

t0

t l

22

23
,

24

e5

a  [Vha t  c l o . " *o l t  l r ase  t l r i s  conc lus i on  o r r?

^ \  I  l i ; I : ; c  t l i : i t  o l t  t hs  h f  i l r : ogeo tog i c  r *g i l ne

t ' ' , l t i c h  I  b c r l i c v c  p r o v n i l s  i n  t h e  v i c i n i t r , .  i [ ' l r e '
-$

s o u l - L : e .  o f -  t l r c  s l r r i n g ' i s  t h e '  S t a r  P o i n t  S a n d s t o R s = s

, l ' l r e r c . i s a V e I . y P I . u . i l o m i n a n t n o r t h c a s t s t r i k i n g ]

j o i n t  a n t i  f a r - r l t  s t ' s t e l n  t h l l : t " t h e i /  p f l r a l l e l .  
' I h e

r va te r  con t r i bu to r y  t o  r h i s  sp r i n ,g  ex i $ t - {  i n  my '
l

o i r i n i o n  t o  t l r e  n u r t h  C I f i  t l t e  r n i n e  i n  t l r e  a r e r  o t '

t l : c  ( i c n  t r - y  i \ l o r l r  t l r  i  r r  . I  b e l i e v e  t l r i t t  l ' l r u l t s  a l ' c

a  , g l l i t l i n5 ; ,  u . s t r ong  gu .Ld ing ,  i n f l . uence  t o  t hc

m ig t ' a t o r1 ,pa t t c rno1 'g r c ru t t d i i a t e r re ' g i t nc ' i n t l r i s

i l I ' ea .  l l r - r t  i n  cn tu r i ng  t hc  n r i nc  r . ha t  t Jo -oP  r i i l l
l

t 'l i c  g o  l  r l r l  i  n t o  ,  i  t  a p l ' ) L . a l ' s  t l i a t  t l r c '  : f a u r  t : ;  c r : l d e n i

i n  t l i a t  m i r e  u n c l r l r $ l r o t r n d  i r r e  t i g h t ,  a n d  w a t e r  i s  :

o t t l v  a ' l i s t a r l f .  r ) L ' a l '  t h e  c a n y o n  r v e l l . s .  I n  o t h c r

w o t ' d s ,  n c a r  t h e  e l t t r y ,  n e a r  t h e  p o r t a l ,  n o t  f u r t h e r

i n -  ' f h e r e  
i s  n o  e v i d s f r c e  o f  a n ) *  w a t e r  f t r r t h c r

i n .  +

I  c l o n ' t  b e l j e v e  t h a t  a t  t h a t  l o c a l i t l '

t h c ' r o  i s  p r e c i p i t a t i o n  r e c h a r : g i n g  t l r e  a ( l u i f e r ,

c t l t l  s o  I  a n r  a f  t l i e  o p i n i o n  t l i a t  t h e  m i n i n g  o l , e r a t i o n

r l . i 1 i n c l t ; l f f c c t u l t c c l i s c h a r q c o f t l r c 5 I . t ' i . r l g .

S 1 l  r  i n g  .

' r t  t ' l ' . "  , l , r i , '
r  t t ' - .  U g  L c

Norr  I  : ' r . l r :  hat 'e  o th  er  c la  ts  .  I  t  ve 1oo kc. I

.  i  h r .  l r L r v c  i * l r : r t . r s  b e e n  i ) l ' u : i c n t e , . [  h c r e

I
l--
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t h e  r n i l e

a I s  t l r e  S ta r  I t o i n t  [ ; o rna t i on rv l t i c l r  i s

t h i s1  r r r i d e i r : ; t a n r l  i s  t l i c  r n a t u t r ' , f o r t t i a t i o t r  i t t
''

i l r c i t ,  i s  ; t l : o t t c  o r  l l c ' l . o i v  t l r c  c o i l l  s c i t t i t ' l

\  l J c l o r '  t l t c  c o l t l  s c i l m .  T l t c ' c t l a l  s c a l n

i s  i n  t h c  l l l l c k h u r v k ,  s o  t h c  t n i n e  i s  i n  t l t e :  L t l a c k h . r w k .

I  . l o  l r e - l i e v L \  t l r c r c  i . s h y ' d r a u l i c  c o t l t t c c t i o n  t l t c r e

h e t t r ' . t i l t l l o $ t o f t l r o s e f o r l | l a t i o n s b e c a u s c o t . t l r a t

V | ' r y . I ) r o | n [ I l 1 . 1 i 1 - . i o i r r t | ) i l t t t , 1 I I l . t l t l l t e x i S t S i n t h i s

P i L r t o t . t I t 0 1 t J l r t c a u ' , \ n J , o f c o t t l ' S o ' t , t i r l s i i r f i I '

t l r . i s r " i c i r r i t 1 ' t l r l t , | v C i t t ' c s p e a k i n g o [ ' i s r . i g | i t

t '
i n  t h e  p f c s c n t  v a l l c ) '  i a u l t  z o n e ,  s o  t l t e r c  i i t ' e

'  n  . '  ,  r '

i r r t l i v i d u u l  f u l r l t  s t l ' u n d s .  S o r n e  o f  l l ' l t i c l r  d r t :

l d c r t t t . i f i c d o n c . t j s t i n . t i g c o l o g i c m i { p $ i r t i d S o l I i c .

o f  w h i c h  a r c  i n  t h e  f - i c l d .  t n  o t h e r  t { o r c t s ,  i c l e n t i f i e t l

f a r i l t s  I r o t  h e r € t o f o r e  n r a p p e d  a n d  s o n l e  s h o l v i i r g  ' '

, i :

p rese  n t l : y  on  naps .

n  ,  C ^ . . 1 +( {  Ap i r ro ,x im; r t63 l1 '  how man} '  fau ' |  ts  ar t '  t } rc re

i n  t he  v i c i n i r . r '  o f  t he  m ine?

A  In  t he  v i c i n i t y  o f  t he  m ine  f  t * ' ou l d  sa ) '

t h u = r e  c o u l d  b e  t h r e e .
I ' :

I ' IR .  BOX :

c x h i t r l t ' i

Cou ld  you  pu t  t hem an  t he

' f [ {  [ ,  tv I ' INESS :  T] : i  s naP i  s

.> rna l i  i t r  s ca i c ,  .  I  co t t t d ,  r r ' r t h  a , , i i . t t

su f f i c

I e  t i i n c

i  en t  l , u "

,  l l t t I

o
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d o n ' t  k n o r v  i f

I ' l i  I  s

i l l i  .

l ) e g r e e s

ha l t  f ee . t ,

i  nches  i n

C it  t l . \ ' ()  t l  i t  t l t l

t ' r 'orn No r t  h

a l l i t i l k e n

t a l i e  up  t hu t

sca le .

t l rey '  runn i .  r tg

t  i n r c .

l v  I - l ' N I i S S  :  
' I h c y  t r r c  a h o u t  N o  r f  h  ' l  { )

' t ' l r c y '  t r l ' G  a b o u t  v e r t i c a l  i n , a t t i t u t l e  .
. i , l

r \nd  . t vh i t t  abor r t

i l i  s p I a c c n r e n t ' i

' | l l l i  l , r  I ' l ' N l : S S :  D i s p l a c ' e m e n t ,  l { c ' \ ' c -

i n  t h c  n r i n c  c i i s l t l i t c e ' n t e n t s  o f  t t r o  a t t d  i l

i r b o u t  b  0 0

e - x i s t i n g

l o u r  f e e t  t t r o  i n c h e s  a n d  o n e  f o o t  t l t r i l e

e a c l r  c a s e  c i o n n  t o  t h e  e a s t  t o t * a r ' d  t l t u -

t l r . - .  : ;  I  t ' i  k t .s  th l r t  i {e  t [ r \ i lsut 'e t l  u l t t : iu 'd

I  l : l r s t  t o  N o r t l t  l l  l i u s t .  
' l ' l t L ' s r - ' l { e r L =

I

i  n  t  hc ,  r r t  i  nc  unr . te . r '$  t 'o r tnd.

' l ' he  g rea t c - s t  f au l t  appea rs  t o  be  a t

f ee t  r ves t  o f  t he  m ine  po r t a l  ,  t l t e

m i n e  , ; , i i . t a l .
. l

Norv  i f  t l r a t  f au l t  na in t , a i ns  i t , s  s t r i ke ,

i  t  r vou l<1  no t  s t r  i  ke  i n t o  t , l r e  sp r i ng  and  ex lm ina t  Lon

o  [ -  t l r i :  i n rnec l i a t e  v i  q i  n i  t y  o f  t he  sp r i ng  revcaJ  s  no

t r : ac t !  c . i l '  t l r e  l ' i l r r l  t ,  i n t e r cs t i n i ; t y  eno r rgh .  I t  . l o c ' s
zi
t r .

s l t u t v  t l u t t  t l r c  r v i t t L ) t '  i : ;  L : t i l L : f g i r r g  l ' t ' t l i t  j o i r r t s ' .  l l ' t . r l i f

t l r  i  s  , vh i ch  a rL \  pa ra l  l  e l  t o  t he  f  au  I i ,  bu t  I  t l r  i  nk

i r t t e res t i ng l y '  cn { )ugh ,  no  I r r u l t  i s  $cen  l v i t h i n  t l t r . r

6 i : I
.J
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imrncd i s t€  v i c i . n i  tY  o f
' I  

.

s  e e p a g e  b e  i n g  e r n i  t  t e d
,

l r t  t : h c ,  b p l - i n g  s i t c . '

s i t n a t i o t r r  
' ' , i

t ha t ,  t h i  s

t he  sp r i ng

the  l o tn t
J

t he  no r  t h

the  $p r i ng  '  You  c i t i l  : s ce

t ' r om '  t l r r ee  d i s t i nc ' t  j o i n t s

. .  .  
t  

,  ^  , . ,  l r  ,  
, .  

,  ,  
' ,  

- , . r , . - , ,
S o  i , t c s  t l u i t c '  a t t  i ' n t l :  t l o s r r t l , s

I 'm  go ing l  t o s k e t c l ' r :  o n  h e r c ' 5 o f i i e '  o f  t h e

c i l l l  do  t ha  ; l t  t l r c  sca le  i s  suchf  l u l  t s  .  t  c l l n  do  t l t a t ' ,  & '1  t  houg  ,  :

t hA t l , vo r l  can r t  f i o l c l  r ne  t o  ' i t . .  B i r ch  Sp r i ng  r *h i ch

i s  j u ' s t  a r o u n < l  t l r e  c o f  1 1 € r ,  i t t  s  a C t u a l l y  s l i g l r t l y
. .

n o r t h w e s t  o f  I l e i l t -  C a n y o l l r  h u , t  l t  i s  a r o U n d  t l l e , '
' , '

t ' t )  f r l c t ' ,  C l i  l i f r , ' i S r ' ,  a n d  a l ) p e a f  S  a l s O  t O  b e  e m i t t e d

'  ' 0se1Y shaPed  , , f au I , t ! , ' ,f r om  a  s l t ea r  i o r l e ,  i t  uone  o f  c -L
.  

' ' '  
r  , . : . .: ,

b u t  l n o t  d  L s t  i n c  t  d  l s p l a c e n e n t  .  I '  c a n ' t  o b s e r \ I e ,  , '  
'

i t o ) '  d i s t i n c t  f l r u l t  i l i , s p l ' a c c m e n t - J .  I t  t ' i  a r k  f l I : e i t

t l r a t ' sh i g l r l y . de t . o rnedand l rasCrea ted t ! ' 1 i s ' :
. : i

v0 I : yp ro rn1ncn ! . j o i r r t se t , bu t } ' oudon ' t l r eed

d l i sp l acemen t  r o i  c rpa te  t he  channe t : '  t he  secon t l f l r y

l

pe lmea t . r i l i t y  r oo t s . ,

l i l l t , ,  D , \N lH l ,5 :  [ ] an  ] ' ou  h } ' po thes i r c

I r o i n t  p r . o t l r r ces  t l r e r  ac tL l a1  ch i t l ' l { c }  i t t t o

i s  f r o rn  ho r i aon ta l  movemen t  t h ro t t gh '

a t  o r  i n  t he  S ta r  Po in t  f r om a rcas  t o

the  no r t l  , r v l r e re  I  p r i r r c i pa l  l 1 '
'

Gent 11'  I ' loun tai  n ,  t l ierc- i  s a
' i

o r  t o  t l t e  w e s t ?

T H H  t l l I T N E S S : r  I '

t
I
I
II

t h i  nk  w l r i - r t  haPPe t rs  to  I, I

' .
che snott accumLt I  i r t 'o:: i  { l I ' l  I

I

recharge  tha t  i s  II
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t re r t i ca l ' do r vn  t o  t he  wa te r  t ab le  t h rough  t he
Y .

' ; '
t J  l a c k h a r v k ,  a n t l  t h e r e  i s  a  r e c h a r g e  a l s o  f r o m

t i r ose  c l r nn r re l s  r t l t i ch  a re  f r on  t hose  t l r l i n ; r gcs  t r ' l r i ch
a . : ' .

: r r e  I 1 ,Ln .q  l l ong  t l i e : j o i n t  a r rd  t he  f au l . t , ,  be r l : ,  i Tha - , t

v c l t i cu I  n i . g ra t i on  t l r en  r ceches i t he  S ta r  Po in t  i r ac l

t r ave l s  l a t e r l r l  l y '  a l ong  shea r  zones ,  p rom i t t en t

j  o i  n  t s  o  r  f au  L  t s  anc l  emerges  w l . r e re  t he ,  t opo l t r aphy
.

d i sec t s  t he  f o l r na t i on .  I  t i r i n k  a l l  t l r i s  i ' s , ha l tPen - '

i ng  ruc l l  bc i , o r v  t hc  n i nu ' .

\ l l ] . .  [ - ) r \N I  I I LS :  I : s sen t i a l l l '

- " r y ' i r t g  i  s  t he  i va te r  i s  d rop l l i ng  do t vn

fo r rna t i on  be lo r v  and  t - a l l i ng  i n  unde r

1 ' l { l r  h l I  l 'NESS:  R igh  t  .

. \ ! l t . i I c tN ' t \ ' l l l l : I n . v . ou rop i t t j on i . s i t .

l r i gh l y  p robab le  t ha t  ac t c l i t i gna l  ac t i v i t y  unde r .

g round  i n  t l r e  n i ne  cou l r l  ac tua l  1y  i nc rease  t he

f l owo f r va te r t o t l r esp r i ng inques t i on?
I

' f H E  h l  I  T N I S S :  D e p e n d i r t g  t r l i o n  t l r c  ,

u - s e  o f  t h e  w a t , e r  i r r  t h e  m i n e  a n c l  l t o r n  t l , r , e ) '  g o  a b c l t t t

r n i n i n g .  I t r s  p o s s i b l e .  I  t h i n k  i t  w o u l c l  h a v c '  ; l
' :

n e g f i g i b l e  e f f e g t  a t  t h i . s  s i t e .  I t  r n i g l : t  l : a v c  a
I' :

g r e a t e r e f i e c t s l r o u l d t h e y g o u p t o t h e r l ' u r t i t .

I l R .  D i \ N I E I . S :  t l a v e  y o u  t { o t  a n  i - . , p i u i o u
' . ,  I

on  subs idence  o f  t he  rn i ne  whe ih * t -  ac tua t  su i : s i dsn€e
'

o l ' t he  roo t  o f  t l r e  r n i r ; , - :  r r ou ld  i i - ' * c t ,  t he  l v ; t t c : r  l ' l . r , l r

.  $ .

:
r v l t a t , ) ' o t t r t ' e ,

t o  t h e  1 t r . \ t

t h e  m i n e ?
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t o  t he  sp r i ng?
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h n V c  i l I l  t ' t - f  e C  t  ,  l r t ' C i l u s c '  t  t h t n k  t h e  r u n O f  t -  ' O \ r e f '

i-

t h e  s l o l r e s  a [ o r , . e  t i r c '  r n i r r c -  -  t I e  r u l e  ' i s  t h e  g l c n t e r
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t i r c r  sLope ' i s
.

i f t l r r t t  t l r i r r t ,  i l  t t uu l r l  n t u l i c  i l  d i f l e f e t t { e '

' [ r ] r  
e t ' , c  l v i l s  O i le  Of :  t l v0  :  lOCa t , l  Ot tS  f {  r  t ' l r r I I

.  I  r .

i

l n i n e  t v l t e r e  t l t e r c  l { a s  r o o f ,  c o l } a p s e '  N o ,  l t : a t e r

o  hse tved ,  l t o t , , ' e ' \ . re r '  .

l l R .  D : \ ) i t I L S :

i ' l l t  .  CI{; \  I  R,t l . \ l {  :
'' fH [  l t l  I ' rN[ ,s5 :

' Ihank 
1 'o t r

B ruce ,  a re  You  t h roug l r ' i' t

1

Y c ' - i  -



APPENDIX  7 -B

WATER RIGHTS



F O R M  I  0 8

l. The

2. .  
The

S. ' 'I ' ltc

l lxclrangc Apll l i t :al  iorr No.

APPLI.CATION FOR THE FI IGHT
( }F  EXCHANGE WATEf i I

STATE OF UTA H

name of the applicanr is {;"-_-}lr-p--._-.Charlen-_-ht_._(Lanrenda}__X,il_gs_to&-?--i-__-
post o{[icc aclclrcss ol' thc applicant is _-__g1!2__g_Crs,r.f,-ie]d_-_Ava,_$,t,$,r_--Ift-___g.4_1_+O__
riglrt t' bc.cxchangccl was actlrrirccl bv __-__4lp_l--+-g-q-!"i-gB_--N_g,__-3-583-6--"_-_0_3-:l_-0--6_?-)

(Grue upplication No., certil ' icate lio., I)ecree, stoch purchase, or other id,entification.)

Thc quantity of water .is =,-----..----0-.-?5,----..,.---,.--.- secbnd.feet, or ----------.-----------------.-----.--"-- .l*t".fee1, ,'fhc pcrird .rf usc from ---------J-aruarJr-,-1--------------"-..------ to -------"D.ec.e.uber.--3-1---l-----.--------------.-, inc.
(Month) 

- 
(Day) (Month) (Doy)

T|rcperitldufsturagctrrrm--.-...--.-.-...-.--.....-----j..----.-..-.....to-..-.--...-..-..
(Mon,h) (Day) (Morth) (DAy)

'fhe dircct sourcc of supply is --.-Trlnnel*-.--",----"--.-..*---,--.-.------. tributary ,o ---------.-".-.."--.----.-,-"---r----"-,- i

Thc point of divcrsion is- -.---N-__?l--0-1-__&___U."J?0_j_--_f*gq""E-i"_-0_s_r.,_-,S-e-s_,_..?4,,.J1.6_$,,_..8"?.8+-.SLM

Thewateris,orwas't<rbeusedforthefolI<rwirrgPurposes:--:------::-------..-.

- ---:, : - : ::ifi:iffi:::1_; :lli_ :il li:l.i1 :1111111:*:]___-::_;::
--.--------.1;||.:-::;--:..-;---:..;---..j=-...-.-.--.]=-

(utue pttce o1 use by legal *bdivisioa oJ land)

, i

:
r ^ ' ' ' . . ' ^ - . . - . . . ' .THB .FOL!"OW!NC D,XCHANCE IS pROtoStiD

:
l

10. :-Q-r-?5--- second-fcct or -------------- acre-feet of water rcprescntcd by the torcgoing righr will bc dclivcrcd
ft.. ----rrrr-,r---sl-.gn-Bg-r-y----'!------7;:--r---- to ---------Dp--g-e--st-b--eJ:- -3-L------------.,--------.-- ir.l. ot crch

(Month) (Day) (Month) (Day)

ye'dr,  to sat is l 'y  ot l rer  r ights,  into

.N-?9-1.-.&--tr?5":---f-r-p:n---!he.--$I{---e-e.f,-t---$-e-q-*---? L---T.:i,-a-----n?g--rF-ldf
l.l, ln cxchangc lbr the watcr dclivgred 4nd described in par. 10, there will be __________---_-_.-_-_-- s,ccorul.fcqt

, ' ' . , - - - " . " . - ' - . : - _ * - a c r c . I c c t , ' " " ' . * o ' ' : : ^ - ; . -' -----6i;;inj------------------------- --. 
tb;;y'-* 

incl., 'l' cach ycar liom a well --:- ------ie;;;,;i;;;;;ia;-- 
i-1-:;,.-.,..

()F

Tor thc purposc ol obtaining pcrmission to makc an excharye of water. apnlication is herr:bv madc to
lot._Plgi"j.I: bascd rtpon the folLrwing showing of facts submiited in accoidance wiah the requiiements of
Sec. 73-3-20, Utah Code Anncrtatcd, lgi3. ,:.

+.
l rc .

6 .

7 .

8.

9 .

or sl |calTl

12. The water will be used for
I r r i ea t ion

!9T-\:_ T!::_ 1!i?, of, divcttior, poi,tt of ''rtrllrn-o! point- of-dcliocry mutt b. loc.tcd by couru ond d,ttotca ot by rcc.
aqrrgltut 4$umcct utth rcI*.nca to torrrc lhri''d, Sta'' tard sy;t?ct corner.



i . r ' l

-
I-

. I ; .

IN THE .--,s.urrr:bun,,.', .r JDICIAT DISTRICT COURT, Il.I AND FOR THE

COUI.{TY 0F- -...-...EMF}y

IN THE MATTER OF
OF RIGHTS TO.THE,
AND UNDERGROUND,
SAN RAFAET RIVER
IN UTAH.

' :  l

THE GENERAI DETERMINATION '
USE OF ALL WATIR BOTH SURFNCN. 

.

WTTT{IN THE DRAI.NACO AREA OF THE i..
I.N. SANPETE AIID EMERY COUNTI ES t

' ''.';|
: r :

STATEMENT OF WATER
U$ER'S'CLAIM , ',

colln No.' 
" 

$8R|AL NO,

.. ..93... ... .....,1.0.6.I

MAP NO. . - . . . - : . . " . . . .31. . . r , r r?. , . . .

NOTE: Thir blenk..ir-*n1 to yor in rccordence with Uteh Lew, Tbc informetion cellcd for hereio will bc urcd fur coo.
ncetion with thc'edjudicriion.of wnter nrylr on thc rbo". **ri*Jaoiie*. rrce- Alt grr6rimrrppticible,;v*tr.f.i;
murt bc urrncred fully, urd onc copy oi'thi, rorm.murt b.-;;il;,iilfi;; ;; iXr"i., C-ourt:*r....,............-.,......
.---.....-.Cas-tlo-.-Da.1.e..-..-...., Utrh, within rirty (60) dryr frcn drre of icrvice of thr ludred Noticc. A copf $dl b3
filod wich dre Strtc Enginer, Strte Cepitol, Salt l-ehc Ciry. Frilure to filc thc rnrdrcd $nremcnt of thc tffeter Urcr'r
Claim wirh dre Clerk of the Dirtrict Court within rhe rimc rrercd will forcvcr be,r rnd crrop torr froar urctting rny right
to thc usc of wrtct froqr rrid dninege erce"

l. Neme of Cleimen, !.h I
. . - . a - - - - - - . - . . , . - " - . . .

3;,IjTo_gj3artinrly lqtina, eprinp_lyq 'trradr,.well, npnel or dnin fronr which w.&Es ir divcrtsd ir...,.--.,.-....:-.:....--.
un.d-F.r.9.!:a.un.d...l{nter. . (H I n e Trunn-ol.).io .........:..............E!!.ory.......... .. :........ couory.

1. Prioriry darc claimed .,JOnUi.f.y...e.0.....|.9.f.{|Detcwbcn wrrg wer first ,rrJ........ _...........
Date when work on divsssin* $ylrem was firri bcgu.o Derc whcq diverriog iyttcm wer complacd

, r r -  a f  * ^ -L

5. Class of Right (Indicate by X): t

, (e)...,.-..Righr to surfecc water initieted by bcneficiel urc bcfore rgol Cleim No.

(c) . - . . . . . .R i

[]i' 1,?iiil:1,1.*,T::::1fi:,:'T.,il; tf;f;tf r : F ilo'll: 1 1ll Tl : l ],::" :-1
6. Nat+r-e (Indicate by x), Amount_and Annual pcdod of usc (by month & &y):

(")...I...lrrigariur sec. rt...L.!!$..r......--from.......4n.f .1 1....1. ........ro..0c.tohrr....3.I.......tuorr, detes incl.)

(c ) . . . . . . . .Domest ic  sec.  F t . . . . . . , . . . . . . . . . . . . . . f roor . - . - . . . . , .  . . - - - . - - . . .o . . - . . . . . . . : . . - . . . . -  . .  (both  dater  inc l . )
( d ) . . - . . . Y u n i c i p a l s € c . F . . - . . . . . . . . . . . . - . . - . f r o o t . .

("1...I....[-Ln.ln9...... scc. rr.0...25..."....Irom-..,,.",ltrtrut.F.lt...1.:, to..OfGtnbcr,-..3.1....(borh dares inct.)
7. Dircct Flow Appropriation (must be'dcscribtd with rcfercocc'ro U. $. Govcrqmenr $urvey C.oroa) 

'! :

(eJ^Point o{ diversron frorrlilI4tfilpXlEXtC.}5tltlxilf,, nrnoctf,}ItX...}.1..t....e.1.Q..-.f.t.r....e.-..H......3.?.0.....TErfron....F.k...E.9.! ir...s.qs.,....?.?.,....I.I. ' f$. ' . . ' .Bl-F.,....$.t.q0il. ' . . . . ...........

(b)-"-.....night ro undergro'nd rpster initintcd hcforc lglJ clrim No.

(c) Point pf redivemion or point of tenun to nerunl chennel

(b) Do rQu get wrt.f under e dirch owned by *vcnl u1cr...............;;........;.. lf ro, Tivc tr?rrff ol rll urerr rnd

*Vhcrq w.icr

(b) All loqrccr of tnrcr far rsnc rtoclr. (Dcrcdbr bf nmc or clrin outUcr) .!,a.?..,..,i.....-..,1...i.......

(d) If llow is iotermittenrly divcncd,
. .  

I  

'  
. l

g. t$fhcre **ter is ured for iirrigntiori purpocaf :
(e) Arca'irigeted in teget ruMiririonr- of lend br laeqg t;1gr-.-(All.lorr-rtcr {^op,*^tqr-rarnc-l1nd.-ofleqdlgrlq^
urd,*riEd jn eech instancc by nemc or cr-aim n,.mbg)..$.1=.A..tl!.$...!.$80 .F-nB...PllRP.O,$.E..0.ES.S.B.I.Ft0:er- | 067 0n; 0.5 qg.rs.. tr ..$.E.k.[fk...$.3.9.r....,??....T].f.1,....ts.I8,....$tn.ti l.r.........." ' -  : " . '  " . '  " ' . ' . " ' : ' ' . ' : ' ' : ' - " " - ' ' " ' : i  

:

(Dcrrib* by nrmc or chim numbcr)
All rcrirclr of vucr for umc urc.



r j .

r#here warer ir urcd for a purpotc not etrove enumcretcd: '

(a) Nrtur

- - - - '  
, . . - ,  

- - -  - - . : -  . , - , . , : i . - . i - - . . : . - . . . . r . : " : ^ , . . . : . . , . . . . , . .

Appropriation for Strxege Furpom:

(b)  Locar ion of  rerervoir  by legrt  ruMivi i ionr  dcxqibcd by {0.ecrc {ncrr . . . . . : . . . . . . . . . . . .

( c ) M a x i m i r m c a p a c i t y o f r e r c i v o i r i n a c r e . f c e t . : . - . . . ' .

C o m p l e t e d : V r t c r f i r r d u r c d I s t e s c r v o i r t o t . a r e d o n o r o f [ r t r e r m .

( d ) P e r i o d o f S t o r e g e f r o m . . . . . . . . l o . . . . . . . . . . . ' ( b o i h d a t e s i n c l . ) . P e r i o d o f u s e f r o m ,
:

1o... ' . . ; . . . , . . . ; . . .-- . . .- .  (both dnter incl.) .  Marimum rrcr in acrer inundared . . . . . . .  Max. dcpth io fcbr-..- . . .
Averagc dcprh in' fect., .- , . . . . .---. ;- : . . . . . , .  ls rcr irvoir draincd cach ycrr.. . .  M{ximunr number of f i t l ingr per
year . - . . . . ; . . .

car ry ing capac i ty  in  rcc .  f r . . . . . . . . . - . - . . . - . . - . . . . . . . . . . . . . . . . - .

Diverting rVorks: .

a r  t op - - . . . . .  . . - . . . . . .
( b ) U a d c r g r o u n d w a t € r d i v e r t i n g w o r k r l l s w e l l f l o w i n g 0 r p u r u p . .

l - r . r rncr€r  o f  wc l l - . . . . - - . . . . . - . . . . . . : . . . .  Length o f  dn in , . . .  . .  Widrh o f  dra in  .  Dcpth o f  dra in . . . . . . : . . - . . . . . . . .

I) iamet. of &ein-.. .  Length of tuqnel tVidrh of tunnel..  .- ,-  Height of runnr1.,. . . . . . . . . . . . . . . . . .

Type of pump-....-.. Capaciry of pump..-

(c) Surface and underground weter conveying workc: Lcngth of dirch ro f irst phcc of use.-. . . . . . . , . . . . .- . . . . . . .  rVidth of

dirch at top i , . .- . . . .- . .-- .- .--. . . . . . .- . :  Vidth of 'di tch at bttorn. Depth of waier.. .  Grrdc of
d i r c h : p e r t o o 0 f t . . . . . . . " . ' . . . . . . . . M e t e r i a l t h r < l u g h w h i c h d i t c h P l s s s 3 . . . . . . -
pipe l inc to f irst place of u6c... . . . . . . . . .-- . . . . . . ,1.. . : . . . .-  Dir^arcter of pipc l ine Grade of pipe l ioe pcr

l0OO feet,.

he hac signed the same. and that the an$werr

14.

t5. The undersigned hereby entcr3 hir appearance and wiiyds service of sumrnons or othcr pro(ess.

STATI oF UTAH 
l 

'

i  f  SS. (To be used i f  c la imant is  an indiv idual)' p 4t-7r 4r4(E IcouNTy oF..+/.. .  . . . . . . . . . . ._._t |  ,
CH./lEFS..ht/t.-R.t4/6.STAfi/.......-.... ber,'pi firrt duly sworn, up'n 'arh tleposes and says thar he is rhc cleimenr

rrhose name appears hereon, that he has read rt', ',regoing stetement of his clairrr end knows the contents rhereof, that
'ercin are trur. r,t ' his brst kno*'ledge and bclicl.

t  , . - t  |  
, - - /1 ,{i. 

'- u -l\." 
u w\ t-i,;-r-

; " " ' -  
' ' - " . ' " ' . 1 ' - - '  " " - " " ; " - "

Signilure of Claimanr

Subrctibed snd sworn to btfore me thir . 2A.U day ot ,PfA4cH.,...."....."...........

. . . . . . . . . . . . - . . i . . . - r . - . . . . J . . r . . . . . . ' . . . . . . . - . : .

claimanr; that he hec reed the foregoing rtetement of cleim tnd knows the tontents thereof, end rhet he has signcd rhe nrme

gf 
'sai{ 

claimaht to said strtcrnent, thet the enswers set forrh therein iue lrue to his besr knowledge and bclief.

Subscribed and sworn

NOTARY PUBLIC

?,r{4
NOTARY PUBLIC



J

3 AGREEMENT

: r J r

THIsAGREEI ' . {ENTentered in to th isJ?&a"r 'o f
|  

-  L Y r  _  
- - J

,  L982,  by  and beEween Co-op Min ing Cornpary ,  a
U tah  pa rcne rsh ip ,  C .  o .  P .  ,  INC .  ,  a  U tah  co - rpo ra t i oo ,  he re in -.  . -  |  _  r  _ _ _ i  _ :

af  Ler  j  o inc ly ref  erref l  ,  to  r ts  ' "Co-oprr  
,  and HunEington CiE11,  

'  
*

mrxnic ipal  corporat ion,  ntere inar i* r  
" i r led 

, ,c iEy- , , ,  '

' ':

:  - -  -in to  operau ion a  coa l  mine in  B ig  Bear  Creek Canyon,  lD

rece iv ing a  s  ign i f  i cant  por r io r i  .o f  iEs  cu l inary  wacer  supp ly
.  

- + a

from a spring in Big Bear Creek Canyon in the general prox-
im i tyo f theProPo"*9min ing ]opera t ion ; :

AND hIHEREAS , Ehe part ies Eo this Agreement wish Eo
cooPera te  w i th  each oEher  so  aS Eo agsr t .  tha t  Co-op ac t iv i -
c ies wi l l  noL in,  any manner resul t  in  a loss or  d iminut ion
o{ Ehe water  supply avai lable Eo rhe Ciuy f  rom rhe Spr i .ng,.
the part les .do hereby AGREE aha COVENANT becween rhemselves

f,, .
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I

t
[]
? ,
f,,
r

fl
i
l:,
l?.'''
l , '

! i

I
t
tj
t -
i;

as  f o l l ows :
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U t ; l h  Scace  Board .  o f  Hea l th  fo r ,  cu l i nd ry  wacer .  Co -op  ag rees

lo  use  a l l  r easonab le  d i l i gencb  to  c i r . f< ,e  the  r cqu i red  acE ion

or  make Ehe requ i red rep lacement  o f  a  permanenF accreo rab le

na tu re  as  rap id l y  as  f eas i - b l e ,  noE  to rexceed :ene  yea r ,

un less  a  g reaEer  E ime  i s  requ i red  by , fEW,  ; rnd  f , u rche , r  ag rees

to  ma j  nE; r in  such Eernpor  ary  mcasures unc i l  permanenE measures

a re  comp leEed ,  aE  Co-op '  s  so le  expens 'e  .  I n  t he  evenE thaE

wate r  t rea t rnenE i s  requ i red  to  b r i ng  
' ' t he  wa te r  obca ined  by

Co-op  up  Eo  Ucah  SEace  s tandards  fo r  cu l i na ry  waE€r ,  Co -op

furEher  agrees Eo pay the proporc ionate  share o f  the cost

fo r  E reaEmenE o f  sa id  waEer  as  l ong  as  the  i nce r rupE ion

conEinues.  In  che event  iE  is  lacer  deEerrn ined thaE such

dec rease  i n  the  f l ow .o r  qua l i t y -  o f  waEer  i s  noE  a  resu l t  o f

Co-op ' s  n ' i n ing  acE iv iE ies ,  C lEy  ag ree ' s  t o  re imburse  Co-op

for  ics  reasonable  and necessary  expenses incur red pursuant

to  Eh is  pa rag raph .  Co-op  fu rEher  ag rees  thac  i f  sa id  m in ing

operaEions d imin ish or  in ter fere  wiuh:  che f low of  or  qua l icy

of  h /aEer  f rom Ehe above Spr ing to  the 'ex tent  that  mechanica l
1 . .

water  t reatment  p lanE is  necessary ,  $ .a id  Co-op sha l l  pay a

pe rcenEage  o f  t he  p lanE  cosE  re la ted .  
'Eo  

sa id  p lanc ,  p ropo r -

t  iona l  Eo che h /a ter  needing Erea Emenu as a  resu l  E o f  Ehe

diminuEion in  qua l i ty  or  guant i ry  o f  - ,  the B ig  Bear  Spr i .ngs,

comparedEoEheEoca1waEer .be ingEreacedby rheC i . r y .

f t .  The part ies furcher agree chac che f igures 
" t  #y 'e-: : . '

and  50  per  cenE rq laE ive  Eo  a  dec rease  in  f  l ow o f

Ehe Big Bear Creek Spri 'ng c{ ced in peiragraph 3 above as the

r r i gge r  f o r  Co-op ' s  ob t i ga t i on ,  Eo  rep lace  sa id  d im inu t i on  o f

f low may be alEered from t ime to ,Eime 
by mutual  agreement of

Ehe parEies  a fEer  a  per iod o f  th ree years ,  a f ter  wh ich t ime

che par ic ies wi l l  have suff ie ienE sp.r ing f low data to more

accurateLy escabltsh'thac pQint at whtch the dtmLnution of

flow at the Sprlng sLte Le l 'tkely to have been caused by che

Co-op t  s  mlning operaElons.  .

5, In Ehe event Ehat Ehere is a good fatch dispute

beEween Uhe partf .es hereto wJreEher 
-r 

noE 
-Co-'oPts 

mi1-lng

activi t ie.s are the cause of a diminished f low or qual iry i-n

B ig  Bear  Creek  Spr i tg ,  Lhe ParE ies  sha l l  cooPerace in

rak lng iamediaEe cot r rec t ive  peasures:  reasonably  necessary  Eo
. :

res tore  sa id  ,  f low or r  quat i fy  o f  waEer .  Each par ty  sha l l  i

bear  one-ha l f  o f  t rhe cost ,  Ehereof ,  p tov ided EhaE i f  iE  can

lacer  be shown chat  sald minlng acEi ,v i r ies \dere noE re-

sponsible for eal.d dtmtnuEion Ln ftg\ i l  or qual i ty, Cicy shal l

relmburse Co-op wl,thin a reasonable-.time from such showing

for Co-op's coste already pald pursuanc Eo Ehl-s Paragraph

and Co-op shal l  nog be obltgated to, lpay any,addl,clonal costs

of the correctLve:meagureg noc yeE patd at the tlme of such

o

-t'

I-

showlng. Further, lf tt can be later shgurr that said

mining acElvlcles were'fAeponslble for said dlminucion in

fJ.ow or qualfty; Co-op shall returbugee Clty wtthLn a reason-
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ac t  i  on  i  s  br . :ughc Eo en force
r :he  Eer rns  o f  t h i s  Ag reemen t ,  Ehe  l os ing  pa rc f  i n  

" such  ac t - i on
ag recs  to  Pay  a1 .1  cos ts  the reo f  ,  i nc lud ing  the  reasonab le
a tEo rney ' s f eeso f t hep reva i1 i ngPa rF ' y .

';
L l .  Th i s  Ag reemen t  sha l l .  cove r  Ehe  p roposed  m in i r , g

oPeraE ion  on  che  S ix  Hundred  E igh ty  (680 )  ac rcs  cove red  by
and descr ibed i .n  Cause No.  ACT 015 -A25 ,  before  Ehe Utah

, j
' i '

Board of  Oi  I  ,  Gas and Mining,  Department of  Natural  Res-ouices . -
L2 . ,  As  a  cond iu ioq  Eo  enuer ing  i ,n to  che  fo rego ing  ,

Agreement ,  Ehe  C icy  agrees  Eha t - i t  * t l f  w ichdraw ie ,  p ro res6
in  Cause No ,  ACT 015 -025 be fore  the ' iBoard  o f  O i l  ,  Gas  and
Mining,  DepartmenE of  NaLural  Resourcgs of  the Srate of  r  ,  

"  
,

U tah ,  and  a lso  iu  agrees  tha t  i t  w i l l ' noc  p ro tesc  Ehe  p ropos-
ed nnining operaEion bn rhe Ehe 

'Six 
l{undred. Eighcy: (6S0)

acrea  as  herecofore  f  i l ed  as  a  min ing , 'p la f l '  w i th  the  .  Board  o f
Oi l ,  Gas and Mining,  DeparEment of  f ' foc. r r " f  Resources of  Ehe
ScaEe  o f  UEah ,  o r  p ro tesE  the  i - ssuance  by  Emery  Coun t -y  o f
any  necessa ry  bu i l d ing  pe rm iEs  o r  app rova ls  fo r  Co-op ' s
mining operat ions in Bear Canyon .

13 .  The  C iEy  he reby  spec i f i cn l l y  r ese rves  i t s  r i ghcs
I

to  proEest  any and a t l  qcher  lega l  re ihed ies  on a l l  o t l rer

m in ing  p lans  o r  p roposa ls  on  l and  noE ' i nc luded  i n  the

acreage covered by Eh is  Agreement .  ; '

14 .  Cp-op agrees qhat  Ehe Eransfer  or  ass ignnrent  o f

Ehe premises a f fecEing sa id  Spr ing or  ch is  Agreemenc.  sha l l

noE re lease Co-op f rom any.ob l igaEi -ons in  Eh is  AgreemenE

un less  Hunu ing ton  C icy  has  i n  w r iE ing ' consen ted  to  sa id

re lease,  which consent  sha l l  noE be unreasonably  w i thhe ld .

15 .  The  pa rE ies  sha l l  no t  ass ign  Ehe i r  ob l i gac ions  o r

rights r:nder this' Agreernent wiuhout Ehe muuual cons ent o f

each g ther .  , , , . ,  r

, i  ,16: I t  Le '  agreed by the part les that Ehis,  Agreement

apPl ies to and blnds the heLrs ,  executors ,  administrat ,ors,

suceessors  and a ,as igne o f  the respect ive  par t ies  hereEo.

IN I^IITNESS I,IHEREOF, the said partiee Eo thls Agreement

have here ,rnco af f txed Ehe ir s igna Eure s , the day and year

f i rsE abdve wr iEren.

CO-OP MINING COMPANY

ATTEST: c. ,o .P.  r  rNC.

*4*

/ ' u i

rebary
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, Table 2-08: LAI,ID
I

TYPICAL
GEOGITAFHIC LOCATIO}$

Logan Canyon

Brigham City

Bryee Canyon

' .:
FAG:TORS FOR S}T.ilLt WATERS}.IEDS.

: l

TXPICAL
TERRAIN CHAIIACTERISTICS r

Hard, pure lJ.mest,one or dolonLt,e
(breaks up Ln blocks; talus
stropes may be present)

MassLve (r.ret 1 -eeoented)
guarE,zite, etc. abundant talus
elopes - rubble piles
Frlab.l"e (poorly-ccmente$) dtrty
spnd dunes nay be present

0.5

f ian Rafael $welL

Green River

Sancly sirale alterneLlng clayey
sand and shale rnembers
Clayey shale

O.5  ,

\

Farmington
SaIt Lake Bench Lands

Sevler Valley

Echo Canyon
$alr Lake,Valley

AI.LWIAI,I

(cl,u*u)
' Fans from grant tLc upllfcs

Splte,  bars,  gLaclal  t t l I r  etc.

' (DTRTY)

Fans and pediment plaLns from
et ta le areasr '  e tc .
Conglomerate
Lake deposLts r-. fl,ood plaln aqeag

0.

N.I{ .  o f  St .  George
Fish Lake area
llarysville Canyon

(nror.ttrc - poRous)
Ginder areas ($rnalt areas)
Basalt and lava flow$
Rlollt ic f lows

' l

Bald l,lountatn - Ulntahs
Farmington Canyon
Lict,le Cottonwood Canyon
Salr Lake CiEy

Rubbled upllfts
Hetamorphlc shales'- :,
Batholit ic uplifts -

. a  I

:
granitlc

I

LI}IESTONE



r ; : ; ' l

o : ' : :  
' ( i n c l r e r r i )  ' "

Cl ear Crt:e,k .surrrmi't
39o  39 t , .  ,  

' '
- . , ,

l ' r ( 1 , ( 1 . 1  , '  t  ' , ' r ' . r 1 ' 1 O ' . 1

n  ,  
t  '  

:  .  .  
:  

. .  '

1lryg1lc,rl.: 
, f1630

l ,ongEi . t t rc le  :  1  I  l  "  I  2 ,---:--'-:--

. .

l i t ' ; r t i on :
i;i$ iTu,i" t
----d+

IO
liin

1 5
I'tin

30
t i i n

3
Hr.

.57 ,

,70
.
' "90

1.06

I  ,31

I .40

l  .54

fr;fl, 1
Hr

2
ltn

6
l f r

')"2

l l r

trr
C)

F-f

y"

t,l tn
f,r

(le fit(u
h

ft,. t-

ni
=r
$-r

tq

M

"10

, lz

.16

,19

.24

.25

.27

.16

.19

.24

.29

.38
. i

.38

.42

.20

.2:5

.,31

.37

.48

"48
:

.53

,?B

.34

. f13

.51

.66

.67

.73

.  "84
"l .04
'. ::;
I  " l i4

I  ,1 i5
. .

1.BtJ

2,07

3,2$

J ,Oi l  ' r  l :33

' f  
.34 1 .65

1 , ' l : l  i !  " \  4,
: ' l

1 .  gtg 2, t t l

?.,l l lt ?- .rJz

2,(i7 ' l l.?-g

2 ,96  3 .S5

r,l
. i

ESTII.IATED .P.ETUR}.I PERIODS TOR SilOhT
:

'  
i :

S.tati-on : lli ar.latha :
Lat i tudc: 39" ?9 I

DTIITATI O}{ PRECI PI T.AT'I (}I{

. .

Lonsj . tude:  1 l  I  q-----Y---

' ' l

. t
ll
,.i

. i
: 1

t
3
't

0 I f

D 'U  R  A  T  I  O  N

5
t{in

, i l3

.{}7

.13

. l  f i
:

.23

. Z f i

.31

10
l{in

1 5
l,lin

.05

"13

.25
. i ' *
,31

.44

,50

-6fl

1.
t{r ;

$
l l r

30
I'lin

2
lln

3
I ln

a
:.;.i

o
l {

M

l.l a
tr

flr ft
(U
h'2, l--

t!'.

:)
f - r .

l , i

{{,

}

2

5

TO

2 5

5 0

l.{)0

,04

.10

.?0

.25

,35

.40

.48

.?4

.40

.62

.7b

.gg

. l l

. 30

.07 .09

. l  B ' .23

,35 ', ;44

,43 .55

.frz , iB

.70 '  .BB

.84 l . (xl

-39 " 76
. , :
.,55 . fl l;

.79 ,  
'1  
,2?

. f f3  I ,4 { }
:

l . J9  
. | .69

J  .33  I  ,8 ! '

J  , l l , 4  ? .12

I , , ( lg  1 "  3

I .30  1 .67

I . fi{t 2: f)0

I  .  { l?  2 .25

? , ' l 4  ? .60

? ! : iB 2,1t0

?  ,64  3 .  J  [ t
v

1

.l

. a

t
I
I
t
I

, t
I

. t
I]

I

. ,1
I
I

rl

l

2

5

10

25

50

100



2-22

C}IART 2-22A2

t .s  2
RECT'RRENCE INTERVAL IN

t

CHART 2-22.8: coMposrTE FLooD FREQIxENcy ct RvEs ron
EglpRADo Rrtrnn nnlsrr)

c
F

+ 
' '6 t

INTERVfT I
6

collP0sllE FtooD r.RAQr.rENC:y CUIVE rOR
(corcRADO RT,VER BASIN)

IEAR$

RAGIONS A rB r& $

$o $ $o

I

€

I
I
L

i , i . ,  
,  , , r ,

'  
. [ ,

. :
, , ,

t
f
I
t

, " '
'  

: : .  t ,
, l

I
1 . , - , . ' .

.  ,"  . ' .'1,

l'
l,
t.

2

r l

F(3s
fro
'rl

s,a
n
<(

a

H.
I
o
H
t{
#

+

3l
I

,lg
tq

$
fr
a
H
F
o
)-l
Hg

REGIONS C & F

zq;
REC IIRREI|CU

:  ' 1 .
.  i r

: l

, ..,1

' ,

l . t
50 {{r 56



Ji

Prec ip i t a t i on ;  H iawa tha  repo r t i ng  s ta t i on :

:
Annua l  p rec ip i t a t l on  No rma l  13  . 1 ,8  i n .

E v a p o r a t i o n :

P a n  e v a p o r a t i o n May  th rough  Oc t ,  / n5 .6

,O



ro

APPENDiX  7 -E
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ilil'ililHORROCK$ & CAROLLO ENGINEERS
A JOINI VENTURE

ONE WEST MAIN

P O 80X 377

AMERICAN FORK, UTAH 84003 .
A u g u s t  5 f  1 9 8 3

|{r: . \"IenCe I l- f}rvetrt
Co-Op Min  i  nc1  i l ompanrz
P . O .  B n x  1 : l 4 l i
T : l u n t i n c l f , o n ,  I I t - a h  B 4  5 2 8

Su!:-i t.:r,:t : Ht l ; i r  Creek  Canyon l t ' l i ne  S i . te

A c i : c s s  l l o a c l w . i Y -  C u l v e r t s

I  j i  .  ; , 1  1^  l ' l l 1  .  Ow i 'n  I

,  , l  have ] :ov iewe<1 the j .n for :mat ion which you ver :baf ly  eonveyed

tc-; f i l€: roiort j  rre to nr.,r  le hter of August 3 ,  19 B 3 reg-a rding the 18 0 0

i " n i  o f  " F r i v a t e ' i  r o a d  i n  B c a r  C r e e k  C a n y o n  w h i c h  i s  t h e  a c c e s s

r c ; r 1 1  f  o r  y o u r  m i n e .

Ba scc l  nn rn l /  unc lerstancl  ing of  the regulat ions f  or  roaf ' .

cross inql  cn lver t l ;  
l I  

would t *Jo**end that  Lwo,  (  2  )  ad 'd i . t " ig l l l

J  B - inc l " r  cu l - r re r t s  be  added  t ,o  the  sub iec t  access  '  r :oa {  a t  12  30

f  eet  f  rom the lowe: :  end 
'anc l  

a t  1  B 0 0 - f  eet  f  rom the lower e ld

t  j -  ,  e  .  .Pr" t  the upper  end )  .  These two (21 culver ts  wou l t l  be in

; ; l ; i i i " i t  ro  rhe  ex i  s t i ng  18 ' - i nch  cu lve r t  wh ich  - i s  
650  f  ee t  f  rom

t he I  ower en<l  .  The n* i l  1g-  inch culver ts  shoul t l  have a t  least

30* incht :s  of  heat{vrater  e lept-h over  the top Of  the p ipes and

s . ; h o u l c i  h e  t a i d  a t  a  B ?  q r a d e .

1 'her  r l ra inaqc d i " tch to .  ,convel r  the waLer , to  the culver ts

shoul  c i  J :e a V- t -vpe t l i tch vr i t ,h  one io  one s ide 5 lopes 
at  l  east -  1Lt

t l *n r t ,  r i i l c l i  c lons t r t r c te rJ  to  rna t -ch  the  road  q rade  wher :c -  poss t }b19  '

b r : t  l , , , i t h  a t  l eas t  e l  6+  q rac le .  I f  t -he  ex is t ing  road  g rac ie  i s

c l r i l l r  4 t*  ,  a  s  j ,mi  la : r  V* type c i . ra inaqe d i teh woul i l  need to t rc  ? f  eet

dr.rcpr

i ,1 ;  you  i l r : s i re  c la r : i . f  j  ca r t i  on  ,  ay  neer l  ac f t , l i t i ona-L  in f  o rn raL i r : l n t

7  T - ,  l . ( ) a s r :  
" , , , , 1 * " i  

m e .

Very t . r :u ly vours,

}{ORROCKS & CAROI;LO trNG IN}IERS

' ( ]

d.&-e)";;r-*
I { .  L e e  l { i m m e r ,  P . E .
H y d r o l o q j . s t

!{J,l'I : }r l"r,v

(lc : (lr:r*'(.jrr l ' ' i i n ing ComPanV
5 3 i,'Je.: s t Ar"rcTe 1o Avenue
Sa - t . t  f  , ; t kc  C i  t v ,  t l t ah
8 4 1 l 5
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C0;0p gtrT[NlhnG CO.
P.O. Box 15809

salt  Lake ci ty,  utah 84115
Phone (801) 467-4009

Augus t  25  ,  l g93

D a v  e  D a r  b y
D j , v i s i o n  

- o f  
0 i 1  f i a s  a n d  M i n i n g

L 2 / r 1  S t e r t e  0 1 ' f i c e t  , B u j . l t t i n g
S a l b  L a k e r C i t y ,  U t a h  9 4 1 1 / ;

De i i  r  M r .  Da r .by ;

As  d i scussed  i n  ou r  mee t i ng  o f  Aug  .  2 /+ ,  1983 ,  we  have ,  w j - t h

ad t l  i t l ona l  i n f o rna t i on  f u r r i i shed  by  Mr .  W i ,mmer r  p repa red  a  o&p

to  re f  e ren " " ,  t he  su t j  j  ec t  ma t  b ' e r  i n  t he  hyd ro log  j . c  ' ca l cu la t  j  ons .
Re t ' e rence  nu lnbe rs  have  been  ass igned  t o  t he  va r i ous  ex i s t i ng

anc l  p roposed  hy .d ro l -og i  c  s t rue tu reE  and  a reas  re fe r red  to  i n  t t r e

co lnpu ta t i ons .  These  co r respond  t o  t he  numbers  j . nd i ca t i ng  t he

lo r : a l , i on  on  t he  map .  We  hope  t h i s  u i l t  se r ve  t he  pu rpose  a , s ,

r e ' { ueS ted .

A l l  d i t e h e s  w i l l  b e  ,  c o n s t r u c t e d  w i t h  a  m i n i r n u m  o f  , 3  f ' r : o  b

f r e e b o a r d  i n

c a l c u l a t i o n s .  W e  a r e  p r e p a r i n g  a  n e w  c o r r e c t e d  p l a t e  o f  t h e

c a t c h  b a s i n  (  p o n d  B  )  i n d i c a t i n g  t h e  r e c t a n g u l a r  s h a p e  a n d  t h e

m i n i m u t n  d i s t a n c e  f ' r o m  t h e  s t r e a m  c h a n n e L  a s  w e  d i s c u s s e d  . i n  o u r

m ( ; ( ; 1 , i n g .  ' - [ h i s  w i I l  b e  r e a d y  t o  s e r i d  t o  y o u  i n  e r  f e i l  d a y s .

I I '  y o u  l t a v c  a r r y  o t , h e r  q u e s t  i o n F i  c c ) n c e r r r i n g  t h e  } r y r J r o  l , ) {  J ,
p  l r , a ! s e  c a l l  m y s e l f  o f  c a l J  M r .  W i m m e r .  d i r ' , e c t ,

T h a r r k  y o u ;

' :

RE : NtuV NB)-5-5-3, ltz
, N01/ NB3-5- 5-2, ttT
IJOV hl83-5-B*3 r h3

'l

Wende l l -  Owen

,4 r'/, *rfr //'('{' t'/.r't \'



'o

HTJffROCKS & CAROTLO ENGINEERS
I A JOINT VENTLIRE

ONE WEST MAIN

P O. BOX 377

AMERICAN FORK, UTAH 84003

Jun*e 30 '  1983

CO-OP MINING COMPANY

BEAR CREEK CANYON SITE PLAN

I{YDROI.{OG ICAL CERT IF ICAT IQI{

f,r Harold Lee Wimmer r do certif 1i '  that I 'Am a
reg is tered pro fess iona l  eng inee i ,  and that  I  ho ld
ce r t i f i ca te  No .  3535  as  p resc r ibed  under  the  l aws
of  the Sta te  o f  ULah.  I  fu r ther  cer t i fy  that  I  have
a Bachelor  o f  Eng ineer ing Sc ience Degree in  C iv i l
Bngi-neer ing f  rom Brigham Young Universi ty and a
Master  o f  Sc ience Degree in  C iv i l  Eng ineer ing f rom
the Univers i ty  o f  Southern Cal i fo rn ia ,  w i th  an em-
phas is  on Hydio logy.  I  f ,u r ther  cer t i fy  that  by
author i ty of  the owners I  have reviewed or performed
the. at tached hydrology cornputat ions ,  for the exist ing
Bear  Creek Canyon S i te  P lan and that  sa id  ca lcu la-
t ion and computat ions have been tcorrect ly performed
in  accordance wi th  pro fess iona l .  s tand.ards o f  pract ice
relat ing to hydrology and that the conclusions con-
tained^ herein are true and correct and represent use
of  cur rent  hydro log ic  and c l imato log ica l  in format ion.

Haro ld  Lee  Wimmer r  P .E .
u tah  P ,  E .  No ,  3535

i i

! .

.-,
-
-



HORHOCK$ &'cRROtr-o eruGt NEER$
.  A JOINT VENTURE

ONF. WEST MAIN

P O BOX 377

AMERICAN FORK, UTAH 84003

I .

l9B3. ,  1

.  : ,

,  ' . 1

Mr".  Wendel l  Owen
Cc.r-Op :Mining rCompany , ,
l' ,0. Box 124!t
l lun t ington,  L f  tah B4S2B , ' ,

S u hr jec t : Bdar Cree k Canyon Mine Sitp I ,
Hydrology Compu [at ions

. :  . i

I ) r :a r  Mr .  
'Oweh: , :  '

As discussed with you in our nreeting Monr.lay,: Iune G, lgS3, irnrl
sr-r{rseQuent discussions i have performed* nV*iorijgii ' l i itculaii;;; i ',,,

iljlTtr:,,lr"ffffi"lilt_:unoff 
at the subject site and n'ave rhe followins

. !

1. . l ttp c3.!rP!-ted -volurye for sedimentation in Pond A (the largr:r
p.ont l  )  is 76,621 cubic feet.  I  f  the pond can be constructer l  B'  dJep
lhis 

' would require a pond approximately nA feel hy 80 feet. I f ' ,
howetg", -the foncl can' only be construCfed 6, deep if woulO requi.o
I ponrl of 140 fr:et by 91 fbet . Pond R (the smaller poncl ) neecis lo
haye I ,30$ cutric feet of s tora$g and tiris ponO coirkl bu, 

,,4'- 
.i,,.i'it

2-  l3asecJ {} t l  thq r :alculat icrns I  would rygemrnend that,  t t re downsporrI
#1 (.t-he upper downspout) tre cons[ruElEZfTii-Enform to t hr: gr-arlc
tr{ the existing conl.ours ori the hil lside and be con$l.ruc:ted ol l l t f '
r:ot 'rar;a ted nre.ial .pipe. P;rrt icutar ci ic snoulA L*- p"i.f io t l ,u- ,,on-
struction of the inlet to this pipre as it .wil l  probabfy be suhselit. ible
to pl urlging I 'rom debris . ' fhe lower downspout rhould be con*
structed of I B'r corragated metal pipe taict to conform to the existing
ground contourg. ,  

'

3. ' lhe clraina.ge berm or ditch to corrV€f the water to the sedirnenl
pond for thq . "4'1 area could be cons r ruited of a V-type ditch with
one to one side slopes at least ll feet, deep at o grade'6f 6eo.

4 . ['or lhe spillway needed on the seclirnent storage ponrls , I
would recomrneio an lB" riser pipe ion**iiuO to an tg'i cfir' oufroi
lripe laid at a minimum of 6eo slobe.

l l up ,_ r .y l ' u rence  numbers  a re  no t  p t r t :  o f  t l q ,o r ig ina r l  work  t , y
Mr .  hJ in r tnL , r  and :have been addec l t  f  o r  c la r i f  l ca t io*  a ,s  rc 'qu  i  i ' e , l
b ;1* , t l : re  u i " l , s iop  o f  .q  C M d ;d- " i tn  the  *on**n t - ; i ; ,Mr . .  t ;1 i r r i r re r : .

N u n e  o f  L t r e  t e x t  h a s  b e e n  a l t e r e d , .  l

#
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W t : t i t l t : l l  ( ) w t : t t

corlstructed of a V- type ditch with one to one side slopes at least
I foot deep a t an average slope of t igo, A greater slope tlt.rn 6"'u

plot plan on the north side of the stream is adequate [o convt':y ' I h{,
f lows wittr a minimum headwatcr over the top of '  pipe deplh of 2(l 'r.
'l 'he cxisting 60tl culvert in th e mainstrearn 

- 
channel is adqt{ uer t.c ffi

,convey lhe f lows wilh a nrinimum headwater depth of, {Hr!. gvsri l .trt ] : (

I  t rave a t l .a tched to  [h is  le t ter  Iny  enq incer ing ca lcu la l ion.s  i t t t t l  l r . r t :k r tp
I ' ( : | . c r t : t t ce r l a t , a f ' o r you r f i l e s . l

.  r  . l ' .

t r  y ( )u  des i re  c ta r i f i caL ion  o r  have  
'ac lc l i t . i ona l  ( l ue$ l  i ( r t r s  ( ) f  '  h { f  t : r  I

f  l l ,W: map

I r rc losures

Very truly you rs .

l to t tROr ; t . ,s  UNf i IN [ t :RS
j , ,

'C.e'"{J-e"+;*.
.  t l ,

H,  l ,ee  Wimmer ,  P , f l ;
tlydrologist, 

,,' 
,

should tle ,avoided to prevent. errosion upstrearn of ' the dowJtstrlout,. (? )
I f  i t .  i .s nece$sary [o copstruct th is channel at  a:  greaier s lope, i t
shou | t l [ i e r i p r : i t 5 l pcc to ] . r . c i t t { o r cec |w i t h .Ga l r i ons t , op reven t . e r r . c r s i on .
.[ 'he dit,ch l.r i  t:oirvey [lre w.r[cr' fr 'onr t.hc encl o{ , l .htr uflper,t lownriff iJ]f_:
t o th t : | t rwe ldowns t }ou l . canbeco r i s t r uc t , ec l c l fV i t l ped i t t : | rw i1 l t / c r \ .
one toones ides lopesa t l eas t t b fe9 tdeep .Aga in , . ! h i sd i , t chT . i l | \ o ,
nee t l  t "o  be  r i p rapped , i l ' cons t ruc ted '  a t  a  g rea te r  s lo ; re  than  6q , .  ' r  

,' l ' lre areir rrcxt to 
- 

ihe , 15" outlet frorn the [5]' pipe wil l  nt:ed to ff i ;--1ry'r:
r ip rapped to  reduce . the out . le t  ve loc i ty  o f  12.4  feet .  per  secot l r t  r , ,  r
wi thou:[  creat. ing err ,rdion. ' l 'h is r iprap- should mqet spet: i f icat io l l : ;  \ ' t  /
I r ir NCstA No. R-6 wiin an average pa'iLical size of 12t' . oF by , l . lr i '  ,  , '

use of  Gabions
I '

( i .  ' [ 'he ca; laci ty of  the l0f '  r :u lverts on the upper accesr i  r t t t t r l  i ,  (  1 0 ]
3.  ?6 cubic feet per secorrd when f lowing ful l ,  which i r l  adetgrtr , t l . t r  i  

'  r  '  '

7 .  ' fhe capaci ty of  the l2 ' r  culverts on the upper acce$s t ' r t i r t l  is  (  f  1 )
6 .  tZ  cut r ic  leet ,  per  second when fu l l ,  w l r ich  is  ac tequate .  .  :  ,  l ' ,  , .  . r '  ' .

{ f  .  I  have l 'evicwecl Lhe calculat ions dlr  the exist , i r rg culverts whir : l r
l l rovided clrainage for the undisturbed areas t l r t 'ouglr  t .he t l is l  t t r l r t : r l  (  1 ? )
aredti and fincl 

-ttrat 
the IStr culvert lcicated near the middle , ol r I l t t i '  '  '  , '  

'

1] i

o

--
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HORHOCKS & CAROLLO ENGINEERS
A JOINT VENTURT

ONE WEST MAIN

P O BOX 377

AMERICAN FORK. UTAH 84003

(  )c  l .o l lc r  14 ,  I  983

1.

" ) '{ , .

3.

4 .

a

Mr.  Wendel l  Owen l
Co-op Mining Company
P.O.  lJox 1245
t.lunt.inglton, Ul.ah tt4SZB

.s r . rb j cc t - :  l , r ea r  C r r : ck  M inc  S i l . e
Sedimenl.at. ion ponds

Denr i\11r. Owen :

Fol lowinq the mine si te v is i t  wi th yoursel f  on 'J 'h ur.sday ,  f i r rptcmher
?9 ,.' 1983 and our measurument* 

.-ol 
ln* -liJti"g 

" 
r,iilbu- -*,,ri*,,;tarion p*nd ;

I have reviewed previously performerl hycl#logii r:.rlcu lations f oi' t.he
sediment storage- ald runoff at ther sub ject site" ancJ offerr th,e f ullrlring
resuJts and conclusions:

Previously I computed the required volurne for sedimentation in
BoIId A ( the largei  pond) to be ?6,621 cuhic feet (see let t"er of
I l lL B, l "g83) .  

- In 
discussing t"his l  matter wi th ]ohn WhiLehead

of DOGM , today's date ,  Mr ."  White.heacl  in formei l  me t .hat h is
ggtc"rlt^ations. wou ld require t htr secl imen La t jon poncJ to cclnt,rin
94 ,158,  cub ic  feet .  or  approx imate ly  g :6  more thbn I  r : t r lcu la tecJ .
It protiablrT requires less- effor:t ancl p.xponsc to increase the,'
pond size to accommodate'  t .he B4 ,1Sf i  cubic fec: I  t ;a lc:ulater l  hy
Mr. ' '  Whit"ehead ,  rather than t  ry to r ;onvincc Dt) i . lM l .h;r t  7(r ,  f ;21
c t t l l i c f ce l ' i sanaccep l . a i , i ; . t i qu , rn .

I  have  compu tec l  l . he  ca ; l a r : i t y  o f  l hc  ex i s t . i nq  sc rJ imon la t i on
p.crnd to be 

^ 
49 ,zaa cubic 

'  
r.oi '  ( r; r.hc' p;l; i  

"oft 
,,ui, i : irurving ar

the overf low spi l lway).  T 'his ivould h;  al ter t .he rcnrovaj  of
13 ,200 cubic feet of  sedimen t .  now cxist ing in t .he l lonci  l rot  t r inr  .

l ' 9  a -ch ieve .a  capac i t y  o f  t i 4 , l s i l  r : ub i c :  f ec : t  w i th  l h r :  r , r x i s t i ng
d ike embankments  wbulc t  requ i re  l .hat  the emlrankmcnt .s  b ; i
raised to a uni form elevat. iern n inc fct l .  ; lbove l .hcr ,  hoLl .om o[ '  l .he
pq ld  whe.n l .h t :  ex is l . inc ;  scr l i tn { :n t  is  r r :mi lve t l  ,  in  arJc l i l . ion  i }n
at ld i l iona l  foo l 'o l  emban-km(]n t .  shou l rJ  L ic  p lar :o i l  to  J r rov i r lc  for 't t f  r r :e board "  .

i

f f  const ruc t ing the c l ikes to  t .h is  e lcvaL ion is :  r ro l  f ' c : i l s ib le ,
o . , l .J iL iona l  capac i ty  can be i l ( ;qu i rec l  by  en larq inry  t .he t ras in  t .o
the  wes t  and  t l " re  no r th ,  wh ich - i s  excava t . i on  i n  o r i q jna I  g rounc l  .
l {owerver ,  f rom my s i te  v is i t  , , r l "h is  area appear .s  t .o  i ronta in  l , r r r ; r :
bou lc lers  and wouk l  pr .o t iab ly  be c l i t f i cu l t ' io  cx{ : ; }v ; r ic .



5. . Alsq required is raising the spillway elevation to correspond
to tlre increased capar:ity. It wbuld 6e my recommendation 

-that

t!* exist ing spi l lway be l i l led in and that a,spi l lway consist ing
o{ .u comegutated metal pipg. drop structure and outlet pipe
with an oil skimming _ device- be initalled to comply with nOCm
regulations, and also requirements of th'e 

- 
Utah State

Department of Health, Bureau of Environmental Health.

6. An 18'r r iser pipe connected to ,  an 18" CMP outlet laid. at a
minimum stope' of ae" woufO- nE 

'oi- 
uO*quatd *pulity-ii;*ih*

outlet structure . If this option is chosen, t woulO recommend
that a cutoff collar be insialled on the pipe: where the pipe
would pass throug h the existing embankmeht . 

' '

7. f 'he sedimentation pond dikes are constructed of native aluvial
material , ' bulldozed into plaqe alq shaped $tn _ a somewhat
irregular fashion. Although the dike sections' crintain tarqei
rocks than would be normally recommended, the dikes hive
bgu{r in.. place for several years and are stable. The tot wiOtfi' of the dikes varies from t2 to tg feet : !

o accommpdate the addit ional capac' i [y
rc i l t l i red;  i l  is  rocontmenr led that  t lur ing c( i r r$t ruct io i r  th i :
lqrf r:r' ruc,lt , prrl'fipl*s trer worked ,L{r r i;; iiritsiTle'-;i 

-tlil-'$,ik;;

[fro malerlal 
'_ 

be moiEtened 'to 
optimum iiioiiiture bbnteni;

and eompae ted to gEPe of the lab o'ensity . in arinitioii' ii" isrecornmended that the slope of the east 
-dike 

be flattened or
that the toe of the east 

'oiue 
flow ue--UuttiumuJ ir in-oi.it.A,  ,  on the attached sketch i lAi l .  . ,

;
I  have attached to this letter my engineering drawings on the

sed im t r t t t ' a l . i onpondan< IoLhe r .backup 'u i o . "n .Eo i t u . i 6 ' y ; ; ; . i t * " . .

I  t  you desire clar i f ica t . ion ,  have addit ional  quest ions ,  or need
add i  t iona I  informat ion ,  p lease con tact  me .  :

Mr" rWende l l  Owen
Bear Creek Mine Site
Page 2

lh
Lnclosures

Very truly yours, 
i

HORROCKS & CAROLLO ENGINEERS
t ,  1  i

eb ( -ttn ruo .

H. Lee Wimrner,  P.8. ,
Professional Engineer

o

d,

o
nfrffi

rffilrt
ffi
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UMC 81 ' /  .  43 . . , . I { . vd roLog i c  I l a l ance  :  D l ve rs , i . gns  and  : .Cg I r -

,i

v-qyan c e o f. Overl.and, Floy,. :Shal I bw*gfggnd_.-Wglgt_I-lgw
@ @

anr l  [1 f - rLr  c mej ' l , r f  , ' l * ! , re i rnr l , ;

As  men t i oned  j , n  t , he  May  5 th  l e t t e r ,  s i z i ng  ca l -

cu l -a t i ons  sk rou l -d  be  submi t tec i  f ' o r  t he  sma l l  cu l - ve r t

c ross ing  un r i e r  t he  roa . r l  f o r  t he  d i s t u rbed  d ra i nage

eas t  o f  t he  ca t ch  bas in .

( b )  Conse rva t i ve  ca l cu la t i ons  pe r f o rmed  by  t he

D iv i s i on  show  t t r a ' b ,  t he  peak  r . uno f ' f  o f  a  1O-ye&r  r  2 / , *

hou r  even t  i n  Bea r  O r ' eek  Canyon  wou ld  be  1g7  cub i c

J r -  ^ J  t  /  \  . -f ee t  pe r  second  ( c f ' s ) .  I he  t r . ansm iss ion  o f  a  60  i nch

conc re te  cu l ve r t  w i t h  a  headwa l l  o f '  one  i s  130  c f s .
' :

Co -op  w i l l  be  req .u i rec l  t o  : i nc r l ease  the  he  ad r , ra l t  a  b ,
.
t he  cu l ve r t  en t rance  t o  1 , j ,  j - . e . ,  t he  embankmen t

above '  t he  t op  o f  t he  cu l ve rb  shou ld  be  a t  1eas t , 30  ,

i nches .  ,  
:

CO-OP R  I I I , LY  :

( a )  l he i  f i . r r n  o f  Ho r r . ock ' s  &  0a ro11o  Eng r -nee rs ,

hav ,e  done  a  tho roug l i  r ev iew  o f  t he  hyd ro logy  o f  t he

en t i r e  i + rea .  ' l ' he j . r  r ' opo r t ,  i s  aL tached .  i n  append i x  A

n j a 'S i z i n g  c a l c u l a t i o n s  a  r e  a b  l , * r c h e , r l  r

( t  )  T h e  C o - o p  i s  c o m r r r . l  i , t e d  t o  8 / +  i n c h e s  o f  f  i - 1 - 1



above  t he

on  P la te

Append  i x

60  i nch

7-2 .

7-F.

cu l - ve r t .  Cu l ve r t  l oca t i on  i s  shown

Comp le te  hyd ro log i c  < :a . I cu la t i ons
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sed imen t ,  howeve r ,  t h , p  sma l l  ponds  a t  t he  base

o f  t he  sp i l . lway  shou ld  rema in  re la t l ve l y  f ree

f rom sed imen t  and  due  t o  t he  sma l1  su r f ace

a reas  and  dep th ,  t hey  w i l l  ho ld  wa te r  ove r  an

,  ex te 'nded  pe r i . od  du r i -ng  d ry  seasons .  A  d i -ag ram

is  a t t ached  f  o r  you r  r ev i ew .  ( see  F i - g .  2 )

":
f u .11y ' imp1enen tedbymyse1 fonVa r i ousa reFs

: r :

ment  o f  r i pa r i l an  zones  anc l  has  been  p roven '  suc*
. ' l

cess fu l .
t . l

UI4Q 817 .  / , / n  Pa rag rabh  2  
'

A  93 *R  and  a

copy  o f  t he

f i ce  on  ou r
i

/r0 /r pe rnr i t hav e

app rova l s  w i l l  be

rece i va l .

been  app l i ed  f o r , ,  a

,  f  o ' rwardedt  to  your  o f  -
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l '.felvin A. Cr:onrod
Co-O-p l"{inirrg Company
P. O. Box l2\5
i{rrntington , Utah B4SZB

/rngust 2? , 1983

Iu{r, I'{iirlc Page
Sti:.te lingineer
Division of i{ater l?ights
|Lr ',1. !,Iain St.
F r i ce ,  U tah  84)Ot

i?Iltr: 9 J-Il Perrni t AppJ.icntiorr
Be;rr Creeii, Co-h I'l ine

Dear I'farl.l :

Attached is our 9J-n permit ,r ippl. ic:rt i -on along with some addit ional data
which I felt  rnay be of value in cletermini.rrg {H* degree of impact of our
proposed act iv i ty .

The Co-Op I ' t ine has committed to U.l).  O.G.&I, l ining to remove the culvert
upon crbandonment of the mine and to reclainr the stream channel in such
a ma:: lner as to enhance the area. presently, there is l . i t t te or no
riparieur zone along this port ion of the creelc clue to the eroded nature
of the channel and the angle of the oppossing banlcs. Co-Op mine has
conmit ted to remove the culver t ,  c lecrease the.r : rg le of  the s ide s lopes
and eit tempt to erestte a r iparian zone along the f"o*k. arr.r--rt"t i i - , i .
a more stable vegetative cover on the banlci.

Pl-ease contact nle in thc event th.:rt  you h;;rvc -rr1) qurcstions or conccrns
re)-;rt i ' re to this .rct i ' r i ty. As usturl ,  f  aT)precj;rte your lrs,. ; i .stancn j .rr
adclrecsing t lr is r; i turrt :Lorr .

l.lelvin ^fi.. Coonrod
f'errnj.tt j-ng fJc Compliance Director:

l4C/nc

cc : Anmy Corp Bngineer Robert Krarner

D.  O.G.Jul .  James Smith



l lel-vi tr  ,n,.  Coonrod
Co-Qf t.i.L ning Corapany
P.O.  Box  l?L r j
I iuntington, ir tah 84528

'
Angus;t ?-? , 1983

Army Corp of Engineers
l:iobert Kramer
8lrO2 Federal Bui-lcling
125 Sout l i  State St i :eet
Sal t  La l<e Ci ty ,  lT t r rh B/r -11rr

I i l j i l , ' :  Phone conyersation of r\ug 2lpr198l
Co-Op i i ine Rear Creelc - 

tO4_Pernri t
Apt: l l . icrt ion

Dear Robert :

At tached is  i t  copy of  the Co-Op Min ing Co:np;ur) ,  Appl icat ion to f i re ,gt ; r te
for a 9]-n Permit.  f t  appeared thet the najor., i t j r  of the information vle,
discussed tuas included here-in. The estirnirte of e.vel:age streem f lor,r of

1.5 c fs  is  rn ine,  based on the ra.s t  t i r ree nonths data.  J  would apDre-
ciate your est imate as to vrhat is a real istrc average on the creek- i l r .sed '

The Utnh Divi,sion of C'li.l l.r Gnn, 8< l{:lnirr5", }rns; indic;rted that r.Ici neecl il. r :
permit from the i l tah Dept. of l lealth, hor.re.rer, in discur-;si .ng r,vh' i t  bre ni 'e
proposing, they indicar.ted a 4O/+ pe::mit wa$ the necerisary docr.mrent to

1 1 1 o w t h e m t o ' | t ^ l r i t e o f f ' l o n t h e c r , t I v e r t . r , 1 . f t e r . y o u ] r a v e r e v i e t , l e d t i : e
d a t a , w o u 1 - d y o u i : J . e a s e a d v i o e n e i f y o r r r e q u i r e a n y i r d d i t i o n a 1 n l a t e r i n 1 ?

l ' t reedless ' to  seyr  f  apprec iate your ; rss is tancc j .n  c lear ing up t i r j .s  s i tu . r . t ion.
I f I c a . n b e o f a n y a s s i s t a n c e , p 1 . e . l i s e c a ] . 1 m C l t 8 o l 6 5 3 - p - 6 o 6 ,

' Ihanl, yolr,

uh
l,lol-v:'-n

I\C/nc

At tachment



t
F o r m  N o .  9 3 - R A p p l i c a c i o n  N o .

APPLICATION TO ATTER NATURAL STREAH

N o t e ;  I n f o r m a t l o n  g i v e n  l n  E h e  f o l l o r i n g  b l a n k s  s h o u l d  b e  f r e e  f r o m
e x p l a n a t o r y  m a t t e r ,  b u t  w h e n  n e c e s s a r y ,  a  c o m p l e t e  s u P p l e m e n t a r y
s t a t e m e n t  s h o u l d  b e  m a d e  u n d e r  t h e  h e a d i n g  t t E * p l a n a t o r y " !

F o r  t h e  p u r P o s e  o f  a c q u i r i n g  p e r m i s s i o n  t o  a l t e r  a  n a E u r a l  s L r e a m  c h a n n e l ,
a p P l i c a t i o n  i s  h e r e b y  m a d e  t o  t h e  S t a E e  E n g i n e c r ,  b a s e d  o n  t h e  f  o l  l o r * i n g
f a c l s ,  s u b m i t t e d  i n  a c c o r d a n c e  w i t h  E h e  r e q u i r e m e n t . s  o I  r h e  l a w s  o f  t l r c
S t a t e  o f  U t a h ,  S e c t i o n  7 3 - 3 - 2 9 ,  U E a h  C o d e  A n n o t a t e d  1 9 5 3 ,  d s  a m e n d e d .

R e  l o c a E e  f f  R e v e r m e n t  W o r k  t  C h a n g e  I  D i v e r t  S r r e a m  F l t u  i I

Name of appl icant , ,  ( ln-O$Jirr i r lg,  ComF;tnJ _ .  . - - .  _ , ,

Addres .s  o f  app l i can t  p -O-  Box  1245
, ,, , rlputi n gtq&, -Tltnh 84q28- . , .- **

T h e  s E r e a m  t o  b e  a l  r e r e t l  r ) r  r e  l o c a t e c l  i s  R e a r  C r e e l c

The channe l  L r r  be  a  I  re red  is  in  the  dra  i t lage  ar { ,a  , r  f  Beg. l : ,  Cre .p l r  __

,_ -.Qa+yon, Fiunli.ng,ts_.C.arlJ,grr ,. ,

6 .  T h e  l c c a t i o r ,  o f  r t r c  c h a n n e l  t o  b e  a l  t e r r . , . l  i s  ! n  f * n e r J r  C o r i t ' r t v .
Located  i r r  SD{ .  S i^ i l I ,  Sec  2q  Tovrnsh i .p  16-S_ _

( G i v e  l o c a t i o n  w i  r h i  r r  4 0 -  a c r e  t r a c  t  o {  r e : c  t  i o n ,  r o w n s h  i  p ,  ; r n d  r a n g c .  )

1 ,

2 .

3 .

4 .

5 .

7 . T h e  n a t u r e  , ) f  t h e  p r o p o s e d  c h a n n e  I  c l r ; r n g c  i  s
fee t  o f  60 , t  cu lver t -

To instal l  2OO ' l inear

8 . T h e  a l c e r a E i o n  o r  r e l o c a t i o n  i s  m a d e  f r - r 1 ;  t h e  p r t r p o s e  o f  _ T R
, pr:-Qtect  the.  dfaina$e froln Jrosr: i  h]  n i  .Contamj nat i  on hy cna' l  f j  uesi- ,  , . .  -

. in !h,e a.r.ea of the Seale, I lquae-

9 .  T h e  e x i r  i n g  c o n d i t i o n  o f  c h e  c h a n n e l  i s  _ I l r o d e c l - i e  a - n e n r , q t n h , J e
con r  i sura t ion .

1 0 .  T h e  e s t i m a t e d  s t r e a m f  l o w  i  s  . . I e F $  t h 4 J r , 1 . 5  _ _  - .  - - , .  s t ' c r - i n d - { e e t '

t l .  T h e  d e s c r i p t i o n  o f  t h e  p r o p o s e c l  w o r k  i n v o l v e d ' i s  T e , i r l o * t q - l - l - 2 0 Q , t  o r
5Ot'  culvqrt in the, exist ing str.eru

;;fi;*e d"air'nnp
and handlingi of coal.

1 2 .  I s  t h e  l a n d  o w n e d
r r N o r r ,  h a s  w r i t E e n

b y  t h e  a p p l i i a n t ?  Y e s  i , 4 l
p d r m i s s i o n  t o  p r o c c e d  w i E h

u"  I  t f  Ehe
c h e  w o r k  b e e n

answe r  l  s
o b r a i n e d ?

N o t e :  T h e  a p p r o v a l  o f  t h i s  a p p l i c a t  i o n  d o e s  n c l t  g r a n E  t h e
t h e  r i g h t  o f  e g r e s s  o r  t r e s p a s s .  S u c h  a u t h o r i z a t i o n  m u s t
p l i s h e d  i n  a c c o r d a n c e  w i t t r  t h e  s t a n d a r d  l e g a l  p r o c e d u r e s .

l 3 ,  C h a n n e 1  L m p r o v e m e n t  G r o u p i n g  ( f o r  f e d e r a 1  a g e n c i e s  o n l y )

a p p  1  i c a n t
be  acco i l -

E x p l a n a t o r y

T h e  f o l  l o w i n g  a d d i E i o n a l  f a c E s  a r e  s e r  f o r t h  i n  o r c l e r  t o  d e f  i n e  m o r e  c l e a r l y
the  fu l l  pu rpose  o f  the  p roposed  app l i ca t ion :  _The  cu l rqg r t  i s  r i eR ignpr l  , tp .

erll.9w. .!he:-cqt0p yinine Co. to,.hflndlg the we.iEhi ng-c'L q.na'l ,trrn'lr* i n,-,$rr^}L,., ,
?,mapqgJ +rld l,o.gatiptl to nrevP.nt Furfq,qe.yrfl.tqfn r,rhieh .mny ,cinntain r-npi,

li+e.:s_ to ,-go ttrrouqp' gr se4iqrgn!. pon4 pripf !e leaqh,iry the. Ct"efilq, T,t r'ri.J l*,
faci l i tate storase of ma
in the area. See at tachmen



Sa l t  Lake  C i ry  Regu la ro ry

DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERE

650 CAPITOL M/\LL
SACRAMENTO. CALIFORNIA 958I4

S e p t e m b e r  6 ,  1 9 8 3

o f f i ce  (nwau ?36)

R E P L Y  T O

A T T E N T I O N  O F

M r .  M e l v i n  A .  C o o n r o d
Co-op Min ing  Company
P .  O .  B o x  1 . 2 4 5
H u n t i n g t o n ,  U t a h  8 4 5 2 8

D e a r  M r .  C o o n r o d :

T h i s  i s  i n  r e f e r e n c e  E o
Depar tmenr  o f  the  Army permi t
2 O O  f o o L  b y  5  f o o t  c u l v e r t  i n
1 6  S o u t h n  R a n g e  7  E a s t ,  E m e r y

E n c  l o s u r e

C o p i e s  F u r n i s h e d l

U t a h  B u r e a u  o f  W a f e r  P o l
P . O .  B o x  2 5 0 0 ,  S a l t  L a k e

y o u r  l e t t e r  d a t e d  A u g u s t  2 7 ,  1 9 8 3  c o n c e r n i n g
r e q u i r e m e n t s  a s s o c i a t e d  w l f h  i n s t a l l i . n g  a
B e a r  C r e e k ,  w i t h i n  S e c t i o n  2 5 ,  T o w n s h i p
C o u n t y ,  U E a h .

A  n a E i o n w i d e  p e r m i t  h a s  b e e n  i s s u e d  w h i c h  a u t h o r i z e s  t h e  p l a c e m e n t  o f
d r e d g e d  o r  f i l l  m a t e r i a l  a b o v e  [ h e  h e a d w a t € r s .  T h e  h e a d w a t e r  i r  d e f i n e d  a s
t h e  p o i n t .  o f  a  s t r e a m  a b o v e  w h i c h  t h e  a v e r a g e  a n n u a l  f  l o w  i s  l e s s  t . h a n
5  c u b i c  f e e t  p e r  s e c o n d .  T h e  p r o p o s e d  w o r k  i n  B e a r  C r e e k  w o u l d  b e  a b o v e  t h e
h e a d w a t e r s  a n d  c a n  b e  c o n s t r u " t e d -  u n d e r  t h i s  a u t h o r i t y  p r o v i d e d  t h e  w o r k
m e e t , s  t h e  c o n d i t i o n s  l i s t e d  o n  L h e  e n c l o s e d  i n f o r m a t i o n  s h e e t .

S h o u l d  y o u  h a v e  a n y  q u e s t i o n s ,  p l e a s e  c o n t a c t  M r .  R o b e r t  K r a m e r  o f  o u r
s a l t  L a k e  c i r y  R e g u l a r o r y  0 f f i c e ,  r e l e p h o n e  ( B o t )  s z 4 - 6 0 1 5 .

S  i n c e r e  l y  ,

&w
T o m  S k o r d a l
C h i e f ,  S a l t  L a k e  C i t y

R e g u l a t o r y  0 f f i c e

I u t i o n  C o n t r o l
c i t y  uT  84110

U . S .  E n v i r o n m e n t a l  A g e n c y ,  ( 8 W M - S p )
1 8 6 0  L i n c o l n  S t r e e t ,  D e n v e r  C 0  8 0 2 9 5

U . S ,  F i s h  a n d  W i l d l i f e  S e r v i c e
L 2 5  S o u t h  S t a t e  S t r e e t , ,  R o o m  1 3 1 1
S a l r  L a k e  C i r y  U T  8 4 1 3 8

-
-



t
NbIAH

Nar ionwide  Genera l  Permics  fo r  l r lo r rc
Above the Heaciwaters

S e c [ i o n  4 0 4  o f  t h e  C l e a n  W a E e r  A c t  r e q u i r e s  D e p a r t m e n t  o f  t h e  A r m y  a p p r o v a l
p r i o r  E o  t h e  d i s c h a r g e  o f  d r e d g e d  o r  t i f f  n a r e r i a l  i n t o  w a t e r s  o f  t h e  U n i t e d
S t a E e s  o r  a d j a c e n E  w e t l a n d s .  T h i s  a p p r o v a l  i s  g r a n E e d  i n  t h e  f o r m  o f  a
D e p a r t m e n E  o f  t h e  A r u y  p e r r n i t  i s s u e d  b y  t h e  U . S .  C o r p e  o f  E n g i n e € r e .  P e r m i t s
n a y  b e  i n d i v i d u a l  p e r m i t s  a u t h o r i z i n g  s p e c i f i e d  t y p e s  o f  d i s c h a r g e s  i n  a
sPec i f ied  wat ,e rway or  g roup o f  waterways .  Ac t ing  under  rh is  au thor i t5 r  the
C o r p s  o f  E n g i n e e r s  h a s  i s s u e d  N a r i o n w i d e  G e n e r a l  p e r m i c s  f o r  t h e  p l a c i n g  o f
d r e d g e d  o r  f i l l  m a E e r i a l  a b o v e  t h e  h e a d w a t e r s  i n  n o n - t i d a l  r i v e r s ,  B t r e a m e ,
a n d  t f r e i r  i m p o u n d m e n E s ,  a n d  i n  i s o l a E e d  l a k e s .  T h e  h e a d w a L e r  i s  d e f i n e d  a s  a
po in t  on  a  non ' : f , ida l  sc ream where  t ,he  average annua l ' f low is  less  than 5  cub ic
f e e E  p e r  s e c o n d .

T h i s  n a t i o n w i d e  g e n e r a l  p e r m i t  e l i m i n a c e s  t h e  n e e d  f o r  p r o c e s s i n g  i n d i v i d u a l
p e r r o i c s  f o r  E h e  d i s c h a r g e  o f  d r e d g e d  o r  f i l l  m a L e r i a l  i n  t h e s e  w a t e r s  p r o v i d e d
E h e  f o l l o w i n g  c o n d i f , i o n s  a r e  m e t :

l r ,  T h e  d i s c h a r g e  w i l l  n o E
s u p p l y  i n c a k e .  

-

b .  T h e  d i s c h a r g e  w i l l  n o t
iden t i f i ed  under  the  Endangered
h a b i t a t  o f  s u c h  s p e c i e s .

be locaued in  Ehe prox imi ty  of  a  publ , ie  rdater

des t roy  a  th reaEened  o r
S B e c i e s  A c t ,  o r  d e s t r o y

e n d a n g e r e d  s p e c i e s  a s '
o r  nod i f y  the  e r i c i ca l

f ree  f rom tox icc  .  The  d  i sc i ra rg 'e  w i l l  cons isE  o f  su i tab le  maEer ia l
po l luLan ts ,  i n  oLher  than  t race  quan t i t i es .

d .  ' I he  f  i l l  c rea ted  by  the  d iscnarge  w i l l  be  p roper l y  na inca ined  to
p reven t  e ros ion  and  oEher  non-po in t  sources  o f  po l lu t ion .

€ .  T h e  d i s c h a r g e  w i l l  n o t  o c c u r  i n  a
Scenic River  System or  in  a eomponent  of  a

The  fo l l ow i rg  managenen t  p rac t i ces  shou ld
exLent  pract , icable ro n in imize the adverse
aquat ic  envi ronmenE:

component of the Narional Wild an<i
$tate Wi ld and $cenic  River  systeu,

a l e o  b e  f o l l o w e d ,  t o  t h e  m a x i m u m
e f f e c t s  o f  t h e  d i s c h a r g e  o n  t h e

8 .  D i s c h a r g e s  o f  d r e d g e d  o r  f i l f  m a t e r i a l  i n t o  w a E e r s  o f  t h e  U n i t e d
S E a E e s  s h a l l  b e  a v o i d e d  o r  m i n i m i z e d  t h r o u g h  t h e  u s e  o f  o t h e r  p r a c E i c a l
a l c e r n a t i v e s .

b . D i  scn arg es spawning  areas  dur ing  spawning  season sha l l  be  avo ided.1 n



c ,  D i s c h a r g e s  s h a l l  n o t  r e s t r i c c
s p e c i e s  i n d i g e n o u s  E o  t h e  h r a t e r s  o r  [ h e
f l o w s  o r  c a u s e  r e l o c E i o n  o f  E h e  w a t e r s
i s  t o  i m p o u n d  w a E e r ) .

or i rnpede the movemenE of aquat ic
passage o f  normal  o r  expec ted  h igh

(un less  the  pr inary  purpose o f  the  f i l l

d .  I f  t n e  d i s c h a r g e  c r e a c e s  a n  i n p o u n d m e n t  w a t e r ,  a d v e r s e  i m p a c t s  o n
a q u a E i c  s y s L e m  c a u s e d  b y  t h e  a c c e l e r a c e d  p a s s a g e  o f  w a t e r  a n d l o r  t h e
r e s r r i c E i o n  o f  i c s  f l o w ,  s h a 1 l  b e  n i n i n i z l d .

B.  D ischarges  in  weE land  a reas  eha l r  be  avo ided

f .  Heavy  equ ipmenE work ing  in  weE lands  sha l I  be  p laced  on  mats .

g .  D ischarges  in to  b reed ing  and  nes t ing  a reas  fo r  m ig raEory  waLer  fow l
s h a l l  b e  a v o i d e d .  

-

h '  A l  I  t eePota ry  f  i l l s  s i ra l l  be  re ruoved  in  che i r  en t i re ty .

This  nat ionwide genera l  per :mi t  appl ies only  Eo the author izat ion requi red
UNdET SECEiON 404 Of  EhC CIEAN WAtEr ACT. THIS PERMIT DOES NOT OSVIATE THE
REQUI R.EMENT TO O BTA IN ANY STATE , LOCAL , OR SIHER . FEDERAL APPROVAL REQUIRED BY
LA[^1.

I f  y o u  h a v e  a n y  q u e s t i o n s  o r  n e e d
n a t i o n w i d e  g e n e r a l  p e r m i L ,  p l e a s e
o r  t e l e p h o n e  ( g f 0 )  4 4 0 -  .

addi t ional  in format ion concern ing the
contact ,  our  Regulatory Sect ion,  Roon _,



STATE OF UIAH
NATURAL RESOURCES
Woter Rights

Scott M. Motheson, Governor
Iemple A. Reynolcls. Executive Director

Dee C. Honsen. Stote Engineer

November B, 1983
1636 Wesi North lenrple .  Sol t  Loke Citv.  Uf 84116. 801-533-60/1

Co-Op Mining Company
P.  O.  Box  L245
Huntington
Utah 84528

REI Stream Alterat ion 57O

Dear Appl icant:

Application to Alter Natural Stream Number 570 has been
approved pursuant to the requirements of Statute 73-3-29, Utah Code
Annotated, 1953r subject  to the fo l lowingI

l .  Instal lat ion of  sediment control  measures to prevent s i l tat ion
of Huntington Creek prior to start of your project.

A copy of the approved application is being returned to
you for your records.

Sincere ly  yours,

., t 
'1." -.. ', ,rI

L  i  /  , - ' t \ . i i  , '_ l i: .,{,. ( " y'* , *.,.,,t ".fti :  , . 1  1 - ' i  . ' r  u t I  , * '  ,  / ' - ' r "

Dona ld  C.  Norse th
f o r  D e e  C .  f l a n s e n p  P . E .

State Engineer

DCH. DCN. pnh

cc3 M.P.  Page,  Pr ice  Area Of f i ce
Darrel l  Nish,  Wi ld l i fe Resourcea

SIVISION OF
'*l!", ftAS & MIf'!l$!{i



3.5 .9

-

min ing  i - s  shown  on  P la te  3 -1 ,  _  and  the  a rea

whe re  p i l l a r s  w i l l  be  removed  i s  i nd i ca ted .

Th is  base  map  r . r i l l  be  upda ted  annua l l y .  Co -Op  w i l t
n o t  i  f y  a d j a c e n t  p n o p e r t y  o w n e n s  c o n c e n n  i  n g  s u b s i  d e n c e
p o t e n t i a l  p n i o n  t o  a p p r o a c h i n g  t h e i r ^  b o u d a n i e s ,  C o - O p
w i l l  c o n d u c t  a n  a n n u a l  s u r v e y  t o  i d e n t i f  y  a l l  e v i d e n c e  o f  s u b s i d e n c e .
An annua l  f  i  e1d  su rvey  w i l l -  be  made  to  i den t i f  y
o b s e n v a b  I  e  s u b s  i d e n c e .  D e t a  i  l s  a r e  a t t a c h e d  u n d e n
A p p e n c  i  x  3 - 5 - S A

When  subs idence  i s  obse rved  t o  adve rse l y  im -

pac t  a  su r f ace  s t r uc tu re  o r  r esou rce ,  t he  ex -

t en t  o f  t he  impac t  w i l l  be  eva lua ted .

As  p i l l a r s  a re  pu l l ed  unde r  t he  wes te rn  po r t i on

o f  t he  m ine  p l an  a rea ,  impac t s  w i l l  be  an t i e i -

pa ted  and  haza rds  assessed  on  a  s i t e - spec i f i e

bas i s .  An  ove rbu rden  o f  app rox ima te l y  1  , 000

f  ee t  o r  more  j -n  the  we  s te rn  po r t i on  o f  t he  m ine

p lan  a rea  shou ld  m in im i ze  su r f ace  impac t s .

Sands tone  fo rma t ions  ove r lay ing  the  B laekhawk

coa ]  bed  shou ld  be t t e r  d i s t r i bu te  s t r esses  and

red .uce  the  tendency  fo r  su r face  c racks  and  sub -

s i dence  a t  t he  su r f ace .

Coa l  Was tes  ,  Remova l ,  Hand l i ng  and  S to rage

Was te  D i sposa l  P lans  (Spo i l s ,  Coa l -  P roces -

s i r u t  Was tes ,  M ine  Deve lopmen t  Was tes ,  Non -

3-7 3
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C H A P T E R  9

T A B L E  O F  C O N T E N T S

9.  I  Scope

9 . 2 ,  M e t h o d o l o g y

9 .  3  Ex  i  s t  i  ng  Resou  nce

9 . 3 .  1  S C S  P n o d u c t  i v  i  t y  E s t  i m a t e s

9  . 3 . 2  S a m p  I  i n g  M e t h o d o l o g y

9 . 3 . 3  C o n i f e n  V e g e t a t i o n  T y p e

9 . 4  T h r e a t e n e d  a n d  E n d a n g e n e d  S p e c i e s

9 . 5  R e c l a m a t i o n  P l a n

9  .5 .  1  Recommended Seed  M i  xes

9 . 5 . 1  . 2  E s t i m a t e  o f  V e g e t a t i o n  C o s t s

A p p e n d i x  9 - A  V e g e t a t i o n  A n a l y s i s
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9 . 1 S C O P E

A  r e f e r e n c e  a n e a ,  a p p r o x i m a t e l y  I  o n  2  a c r e s  i n  s i z e  w a s  s e l e c t e d  i n

J u l y  1 9 8 3  f o r  t h e  p i n y o n  j u n i p e n  g r a s s  a n d  n i p a n i a n  v e g e t a t i o n  t y p e s '

T h e  r e f e r e n c e  a n e a  w a s  s e l e c t e d  o n  t h e  b a s i s  o f  s i m i l a n i t y  o f  s p e c i e s

c o m p o s  i  t  i o n ,  c o v e n ,  p r o d u c t  i v  i  t y  r  g € o l o g y ,  s o i  l s ,  s  l o p e  a n d  a s p e c t

o f  t h e  t h n e e  v e g e t a t  i o n  t y p e s  w i t h  i n  t h e  d i s t u n b e d  a n e a  d e f  i n e d  a t

t h a t  t i m e .  T h i s  w a s  d o n e  i n  c o n j u n c t i o n  w i t h  M r .  L y n n  K u n z l e r  o f

t h e  U t a h  D i v i s i o n  o f  O i l ,  G a s  a n d  M i n i n g .

9 .2 M E T H O D O L O G Y

A  n e c o n n a i s s a n c e - t y p e  s u r v e y  w a s  c o n d u c t e d  w i t h i n  t h e  v e g e t a t i o n

t y p e  t h a t  w a s  d i s t u n b e d ,  t h e n  c o r n e l a t e d  t o  r e f e n e n c e  a n e a s  i n  u n d i s -

t u n b e d  a n e a s .  S u n v e y s  w e n e  c o n d u c t e d  b y  a  p  l a n t  t a x o n o m i s t  d u r i n g

a n  i n i t i a l  s a m p l e  p e n i o d  i n  A u g u s t  1 9 8 3 .  A d d i t i o n a l  s p e c i e s  c o m p o s i t i o n

i n f o r m a t i o n  w a s  c o l l e c t e d  i n  c o n j u n c t i o n  w i t h  q u a n t i t a t i v e  s a m p l i n g  i n

A u g u s t  1  9 8 3 .  S p e c i f  i c  e f f o n t s  w e n e  m a d e  t o  l o c a t e  a n d  i d e n t  i f y  s p e c i e s

p n o p o s e d  o r  l i s t e d  a s  t h r e a t e n e d  o r  e n d a n g e n e d ,  n o x i o u s  w e e d s  a n d

s e l e n i u m  i n d i c a t o n s .

S a m p l e  P o i n t  S e l e c t i o n

C o v e r ,  s h r u b  d e n s i t y  a n d  s h n u b  h e i g h t  t r a n s e c t s  a n d  t r e e  d e n s ' i  t y

s a m p l i n g  p o i n t s  w e n e  l o c a t e d  i n  p i n y o n  j u n i p e n  g r a s s  a n d  r i p a r i a n

t y p e s  o n  s i m i l a r  u n d i s t u r b e d  a n e a s  u s i n g  a  n a n d o m  s a m p l i n g  t e c h -

n i q u e .  A  r a n d o m  p o i n t  w a s  s e l e c t e d  o n  t h e  p r e l i m i n a n y  v e g e t a t i o n  m a p
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o f  t h e  n e f e r e n c e  a r e a  f o n  t h e  f i n s t  p o i n t .  T h e  d i n e c t i o n  a n d  d i s t a n c e

t o  s u b s e q u e n t  p o i n t s  w e n e  n a n d o m l y  s e l e c t e d  f r o m  t h e  p n e c e d i n g  p o i n t

b y  u s i n g  a  r a n d o m  n u m b e r s  t a l e .  E a c h  p o i n t  w a s  l o c a t e d  i n  t h e  f i e l d

b y  p a c i n g .  T r a n s e c t  d i n e c t i o n s  w e n e  r a n d o m l y  s e l e c t e d  b y  c o m p a s s

b e a n i n g s .  T h e  l o c a t i o n s  o f  s a m p l i n g  p o i n t s  w e r e  r e c o r d e d  a n d  i n d i -

c a t e d  o n  a  s i t e  m a p .

S a m p l e  A d e q u a c y  D e t e n m i n a t i o n

U t a h  D i v i s i o n  o f  O i l ,  G a s  a n d  M i n i n g  g u i d e l i n e s  ( 1 9 8 2 )  O i c t a t e  r h e

fo l  l ow ing  samp I  i ng  adequacy  requ  i  rements  fo r  es t  ima tes  o f  cover - ,

s h r u b  d e n s i t y  a n d  t n e e  d e n s i t y :

g n a s s l a n d s  9 0  p e r c e n t  c o n f i d e n c e ,  1 0  p e r c e n t

p n e c i s i o n

s h n u b  l a n d s  a n d  f o r e s t s

I  0  p e r c e n t  p r e c i s i o n

8 0  p e r c e n t  c o n f i d e n c e ,

(  S h n u b  I  a n  d s  a n e  d e f  i  n e d  a s

p e r c e n  t  o f  t h e  t o t a  I  c o v e n .  )

a n e a s  w h e n e  s h n u b s  c o n t r i b u t e  o v e n  2 0

m  i n  i m u m  n u m b e r  o f  s a m p  l e s

m a x  i m u m  n u m b e r ^  i f  s a m p  I  i n g

H o w e v e n ,  t h e  g u i d e l i n e s  n e q u i n e  t h a t  a

b e  t a k e n .  T h e  g u i d e l i n e s  i d e n t i f y  t h e

a d e q u a c y  i s  n o t  m e t  w  i  t h  f e w e n  s a m p  l e s .
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V e g e t a t i o n  _ C o v e n  E s t i m a t i o n

C o v e r  d a t a  w a s  o b t a i n e d  a t  5 0  p o i n t s  s p a c e d  a t m e t e r  i n  t e r v a  I  s

a l o n g  a  t r a n s e c t  a t  e a c h  n a n a d o m l y  s e l e c t e d  s a m p l e  p o i n t .  A  l i n e a r

p o i n t - f r ' e q u e n c y  f r a m e  ( M u e l l e r - D o m b o i s  a n d  E l l e n b e r ^ g  1 9 7 4 )  w a s  u s e d

t o  a c c u n a t e l y  m e a s u n e  v e n t i c a l  h i t s  o n  v e g e t a t i o n ,  l i t t e n - n o c k  a n d

b a n e  g n o u n d .  C n o w n  o r  s h o o t  c o v e r  w a s  m e a s u r e d  b y  c o u n t  i  n g  o n  I  y

t h e  f i r s t  i n t e n c e p t i o n  o f  t h e  p i n  w i t h  a  p l a n t  p a r t .  O v e r h e a d  c a n o p y

c o v e n  w a s  d e t e n m i n e d  b y  n e c o r d i n g  t h e  p  l a n t  s p e c i e s  h i t  w h e n  t h e

v e r t i c a l  l i n e  o f  t h e  p i n  w a s  p n o t e c t e d  u p w a r d  a b o v e  t h e  f r a m e .  W h e n e

c r o w n s  o v e n l a p  i n  l a y e n e d  v e g e t a t  i o n ,  t h e  u p p e n m o s t  l a y e n  w a s  c o n -

s i d e n e d  t h e  p r i m a r y  v e g e t a t i o n  h i t  a n d  s u b s e q u e n t  h i t s  o n  l o w e n

v e g e t a t  i o n  w a s  r e c o n d e d  s e p a n a t e l y  .

T h  i s  t e c h n  i q u e  p n o v  i d e s  f  r e q u e n c y  i n f  o r m a t  i o n  f o r ^  v e g e t a t  i v e ,  I  i t t e n -

n o c k  a n d  b a n e  g r o u n d  c o m p o n e n t s  o f  t o t a t  c o v e r  a l o n g  a  g i v e n  t r a n s -

e c t .  F r ^ e q u e n c y  o f  i n d i v i d u a l  p l a n t  s p e c i e s  e n c o u n t e r e d  a l o n g  e a c h

t r a n s e c t  w a s  a  l s o  d e t e n m i n e d  t o  p n o v  i d e  n e l a t  i v e  d  i s t r i b u t  i o n  i n f o r - m a t  i o n  .

S h n u b  D e n s i t y  a n d  H e i g h t  E s t i m a t i o n

S h n u b  d e n s i t y  a n d  h e i g h t  w e n e  e s t i m a t e d  a l o n g  t h e  s a m e  t n a n s e c t s

u s e d  f o r  c o v e n  d a t a .  T h e  h e i g h . t ,  n u m b e r  a n d  s p e c i e s  o f  s h r u b s  w h o s e

s t e m s  r i s e  w i t h i n  5 0  c e n t i m e t e r s  o n  e i t h e r  s i d e  o f  t h e  5 0  m e t e n  t r - a n -

s e c t  w a s  r e c o n d e d  .  S h n u b  h e i  g h  t s  w e n e  m e a s u r e d  a n d  r e c o r d e d  b y

t w o  c l a s s e s :  l e s s  t h a n  I  f o o t  a n d  e q u a l  t o  o r  g n e a t e r  t h a n  1  f o o t .

A  |  |  d a  t a  w a s  n e c o r d e d  o n  s t a n  d a r d  f  o r m s  .
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T r e e  D e n s i t y  a n d  B a s a l  A r e a  E s t i m a t i o n

A  t o t a l  c o u n t  o f  a l l  t n e e s  w i t h i n  t h e  r e f e n e n c e  a r e a  w a s  d o n e .

9 . 3 E X  I  S T  I  N G  R E S O U R C E

9 . 3 . 1 S C S  P r - o d u c t i v i t y  E s t j m a t e s

P n o d u c t  i  v  i  t y  e s t  i m a  t e s

w e r e  o b t a i n e d  f n o m  t h e

A p p e n d i x  9 - 8 . )

n a n g e  c o n d  i  t  i o n  f  o r  t h e  n e f  e r e n c e

5 C S  R a n g e  C o n s e n v a t i o n i s t .  ( S e e

a n d

l o c a l
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9 .3 .2 SAMPLTT.IG I.MTHODOLOGY

Plant Cover: ]8-5O meter transectsl using a ten point frame at

eve{y 1O meter interval.

Shrub Density: 24 -1 x 5O meter transects, counting al l  shrubs

rooted within the sarnpling area.

Formula for Sample Adequacy:

s2  t2 ngEber2
samples
ne eded

( n )

frorn cover summ shee t )

v lhere:
t- 1 .96 at gqt confidence ( from t table )

s= standard deviation of sample

I= H€arr of sample

.a

For ary

?

rs

, 2

) e :er:  (numb

(8 .6o)  ( r .95)

Covr

L

] 2=

(4 .o5) ( t .96 )I

(0 .1 )  (ea  .52)

For Shrub Density: (nr:rnbers from Densi ty Surnma.ry sheet )

7tr.93

19 .5 * 1oo = 68.77,(, Agsp
t 28.52

17.22
(0 .1  )  ( rg  .13 )

Exemple calculat ion for deriving g6 vegetative composit ion:

fz.glgl 2
t - l
L1 -917)

?42 = 19 ' j
,8 transects

Agsp

all species I averages + bare ground + rock + Litter = 1Og:3
* A1l specieE €verages totaled = 28.52

Chna

t 19.17 derived by adding al l  epecies averages.
9_7

73 = 3.o4
24 transects

3.O4 =
' f  19.13

[(o.rI<;i l '=
/  s t  \
(,rr) ,-,

15.8y,1' composition



9 . 3 , 3 Vege. t  a  t  ion T y pes of  the Co-Op perm i  t  Ar-ea

T a b  l e  9 - l  I  i s t s  t h e

a c n e s  o f  d i s t u r b a n c e .

v e g e t a t  i o n  t y p e s  b y  t o t a  I  a c n e s  a n d

E a c h  t y p e  l i s t e d  i s  d e s c r i b e d  a s  f o l  l o v v s :

T h e  c o n  i f e n  v e g e t a t  i o n  t y p e  ( p  l a t e  g _ l  )  o c c u r s  o n  s t e e p  n o r t h

a n d  w e s t - f  a c i n g  s l o p e s  a n d  o n  m o n e  m o i s t  a n e a s  o f  s o m e

s o u t h - f a c i n g  s l o p e s  s u c h  a s  a t  t h e  b o t t o m s  o f  t h e  l o w e n

c l i f f s  a n d  b e t w e e n  t h e  n i p a r i a n  t y p e  a n d  t h e  l o w e r  f r i n g e s

o f  t h e  p i n y o n - j u n i p e n  t y p e .  A  m i x t u r e  o f  c o n i f e n  s p e c i e s

s u c h  a s  P i n y o n  p i n e  P i n u s  e d u l i s ,  W h i t e  f  i n  A b i e s  c o n c o l o n ,

D o u g l a s  f  i n  P s e u d o t s u g a  m e n z i e s i i ,  a n d  U t a h  j u n i p e n  J u n i p e n -

u s  o s t e o s p e n m a  d o m i n a t e  t h e  m a t u n e  t y p e .  P n i m a n y  u n d e r s t o n y

s p e c i e s  a n e  B l u e b u n c h  w h e a t g n a s s  A g r o p y : ^ o n  s p i c a t u m  a n d

S e n v i c e b e r n y  A m e l a n c h i e n  a l n i f o l i a .  S c a t t e n e d  B n i s t l e c o n e

p i n e  P i n u s  l o n g a e v a  o c c u r s  t h r o u g h o u t  t h e  s m a l l  v a l l e y s

a n d  a  l o n g  t h e  e d g e s  o f  c  I  i f f s  i n  t h e  c o n  i f e r  t y p e .  L  i g h  t n  i  n g

a n d  f i n e  s e a n e d  t n e e s  a r e  s c a t t e n e d  t h n o u g h o u t  t h i s  t y p e .

B n o w s i n g  a n d  g r a z i n g  b y  n a t  i v e  o n  d o m e s t i c  h e n b i v o n e s  a p -

p e a n s  t o  b e  l i g h t  i n  t h i s  t y p e .

G r a s s  V e g e t a t i o n  T y g e

t y p e  (  P  l a t e  9 - 1  )  o c c u n s  o n  t h e  s m a  |  |
T h e  g n a s s  v e g e t a t  i o n
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T a b  I  e  9 - 1

V E G E T A T I O N  T Y P E S  W I T H I N  T H E  B E A R  C A N Y O N  P E R M I T  A R E A

A N D  P O T E N T  I  A L  D  I  S T U R B E D  A R E A

Perm i  t  Area D i s t u r ^ b e d  A n e a

V e g e t a t  i o n  T y p e Acres D  i s t u r b e d
D n i l l

Seeded
H y dro-

Seeded

C o n  i f  e n

Gnass

R  i  p a r i  a n

P i n y o n - J u n i p e n

S a g e b n u s h

R e c  l a  i m e d

Ba ne

TOTAL

1  3 9 . 0 6

62 .73

7  . 4 6

6 5 4 . 9 6

4 . 3

. 6 5

1  9 . 3 0

904.27

-0-

-0-

. 6 7

9 . 6 4

-0-

-0-

-0-

-0-

-o-

. 37

6 .04

-0-

-0-

-0-

-0-

-0-

. 3 0

3 . 6 0

-0-

. 6 5

-0-

1 0 . 3 1 6 . 4 1 4 .  55
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k n o l l s  a n d  b e n c h e s  o f  t h e  u p p e r  s l o p e s  i n  t h e  p o t e n t i a l

d i s t u r b e d  a n e a  a s  w e l l  a s  o n  n i d g e t o p s  w i t h i n  t h e  p e n m i t

a n e a .  T h  i s  t y p e  i s  d o m i n a t e d  b y  S a l  i n a  w i  l d r y e  E  l y m u s

s a l i n u s  m i x e d  w i t h  B l u e b u n c h  w h e a t g n a s s  A g n o p y r ' o n  s p i c a t u m

a n d  W i  l d  b u c h w h e a t  E r i o g o n u m  c o r y m b o s u m .  T n e e s  o n  s h n u b s

c o m m o n  i n  t h e  s u r n o u n d  i n g  c o n  i f e r  t y p e  o c c a s i o n a  I  l y  o c c u n

w i t h i n  t h e  g r a s s  t y p e  b u t  t h e  o v e r ^ a l l  a p p e a r a n c e  o f  t h e

a n e a  i s  o n e  d o m i n a t e d  b y  g r a s s  s p e c i e s .

R i p a n i a n  V e g e t a t i o n  T y p e

T h e  r i p a n i a n  v e g e t a t  i o n  t y p e  ( P  l a t e  9 - 1  )  o c c u n s  a s  a  n a n n o w

b a n d  i n  t h e  m o i s t  b o t t o m s  o f  c a n y o n s  i n  t h e  m i n e  p l a n  a n e a .

A  I  though  r  i pan ian  spec  ies  such  as  Nannow I  ea f  co t  tonwood

P o p u l u s  a n g u s t i f o l i a  a n d  R i v e r  b i r c h  B e t u l a  o c c i d e n t a l i s

o c c u n  i n  t h e  t y p e ,  s p e c i e s  s u c h  a s  W h i t e  f i n  A b i e s  c o n c o l o n

a n d  D o u g  I  a s  f  i n  P s e u d o t s u g a  r l e n z  i e s  i  i  ,  w h  i c h  a n e  c o m m o n

i n  t h e  s u n r o u n d i n g  c o n i f e n  t y p e ,  a l s o  d o m i n a t e  t h e  r i p a r i a n

t y p e .  I  n  s o m e  a r e a s  i  t  i s  p r i m a n i  l y  t h e  p r e s e n c e  o f  t h e

s t n e a m  b o t  t o m  a n d  n e  l a t  i v e  I  y  n o b u s t  g n o w t h  f  n o m  o f  t h e  s p e -

c i e s  t h a t  s e p a r a t e  t h e  r i p a r i a n  b o t t o m  f r o m  t h e  s u n n o u n d i n g

c o n i f e n  v e g e t a t i o n .  M o s t  o f  t h e  v e g e t a t i o n  c o v e n  i n  t h i s

t y p e  i s  p n o v i d e d  b y  t h e  t r e e s .  T h e  u n d e r s t o r - y  i n  t h e  n i p a n -

i a n  t y p e  c o n s i s t s  o f  s c a t t e n e d  s h r u b s  s u c h  a s  R o c k y  M o u n t a i n

j u n i p e r  J u n i p e r u s  s c o p u l o n u m  a n d  W o o d s  r o s e  R o s a  w o o d s i i  a s

w e l  I  a s  a  s p a n s e  c o v e r  o f  g n a s s e s  a n d  f o r b e s .  U s e  o f  t h e

r i p a n i a n  t y p e  b y  n a t i v e  a n d  d o m e s t i c  h e n b i v o r e s  a p p e a n e d

t o  b e  l i g h t .
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P i n y o n - J u n i p e n  T y p e

r r P J r r  h a b i t a t s ,  p r e v a l e n t  o n  s o u t h - f a c i n g  s l o p e s  w i t h  n o c k y

s u b s t r - a t a s  o f  b l o c k y  s a n d s t o n e ,  w e r e  e x t e n s i v e  i n  t h e  p e n m i t

a n e a  ( s e e  t h e  V e g e t a t  i o n  M a p ,  P  l a t e  9 - l  )  .  M o s t  P  i n y o n /

J u n  i p e r  a n e a s  w e n e  d o m  i n a t e d  b y  o p e n  s t a n d s  o f  P  i n y o n

P i n e  P i n u s  E - 9 u l i s ,  R o c k y  M o u n t a i n  J u n i p e r  J u n i p e r u s  : c o p u -

l o n u m ,  a n d  U t a h  J u n i p e n  J u n i p e r u s  o s t e o s p e n m a ,  w i t h  l a n g e

C u n l - l e a f  M o u n t a i n  M a h o g a n y  C e r c o c a r p u s  l e d i f o l i u s .  I n

a  f e w  p l a c e s ,  t h e  c o n i f e n s  w e r e  e s s e n t i a l l y  l a c k i n g ,  n e s u l t i n g

i n  a  M o u n t i n  M a h o g a n y t t w o o d l a n d . ' r  M a n y  o f  t h e  M o u n t a i n

M a h o g a n y  m o n e  c l o s e l y  r e s e m b l e d  s m a l  I  t n e e s  t h a n  s h r u b s

b e i n g  o v e n  3  m  h i g h  a n d  h a v i n g  a  s i n g l e  l a n g e  t r u n k  n e a r

t h e  g n o u n d .  S c a t t e n e d  P o n d e n o s a  P i n e  P i n u s  p o n d e l p e e  a n d

D o u g I a s - f i r  P s e u d o t s u g a  m e n z i e s i  i  w e n e  c o n s p i c u o u s  i n  m o r e

m e s i c  s i t e s ,  e s p e c i a l l y  v a l  l e y  b o t t o m s ,  a n d  S e n v i c e b e n r y

Ame I  anch i  e r  -sp . .  was  occas  iona |  |  y  pnesen t

n u m b e r - s .

i n  s i g n i f i c a n t

P r ^ o m i n e n t  P J  u n d e r s t o n y  s p e c i e s  i n c l u d e d  B i g  S a g e b n u s h

A r t e m i s i a  t n i d e n t a t a ,  F r i n g e d  S a g e  A r t e m i s i a  f n i g i d a ,  B r o o m

S n a k e w e e d  X a n t h o c e p h a  l u m  s a n o t h n a e ,  S a  I  i n a  W i  l d r y e  E  l y m u s

s a l i n u s ,  I n d i a n  R i c e g r a s s  O n y z o p s i s  h y m e n o i d e - s ,  S k y n o c k e t

G i l i a  G i l i a  a g g n e g a t a ,  a n d  G u m w e e d  M a c h a e _ I s n l h e r a  g r i n d -

e l i o i d e s .
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S a g e b  r u s h

T h e  s p a n s e  d  i s t r ^ i b u t  i o n  o f  t h e  s a g e b r u s h  h a b  i  t a t  t y p e  a p p e a r s

t o  b e  c o n t r o l l e d  b y  e x p o s u r e  a n d  m o i s t u n e  a v a i l a b i l i t y .

T h e  l a r g e s t  s t a n d s  o f  s a g e b n u s h  o c c u t ^  i n  t h e  f  l a t  l o w e n

d r a  i n a g e s  o f  B e a r  C r e e k  C a n y o n  .  T h  i s  h a b  i  t a t  t y p e  m e n g e s

o n  b o t h  s i d e s  o f  t h e  c a n y o n  b o t t o m ,  w i t h  t h e  P i n y o n / J u n i p e r

( S e e  V e g e t a t i o n  M a p ,  P t a t e  9 - 1  ) .

D o m  i n a n t  v e g e t a t  i o n  s p e c i e s  i n c l u d e  B i g  S a g e b r u s h

9 . 4

N o  p l a n t  s p e c i e s

W i  l d l  i f e  S e n v i c e ,

I  i s t e d  a s  t h n e a t e n e d

1 9 8 2 )  o "  p r o p o s e d  f o r

A r t e m i s i a

n a useosu s,

a n d  c o n s i s t s  o f  a  f e w

t h e  G n a s s  I  a n d  v e g e t a t  i  o n

vege ta ted  a reas  o f  the

o n  e n d a n g e n e d  ( U . S .  F i s h  a n d

t h r e a t e n e d  o n  e n d a n g e r e d  s t a t u s

F n i n g e d  S a g e  A n t e m  i s i a  f  n i g i d q ,  T h  i s t  l e  C  i n s i u m  s p .  r 5k y rocket

G i l i a  G i l i a  a g g r e g a t a ,  P l a i n s  P n i c k l y p e a r  O p u n t i a  p o l y a c a n -

t h a ,  C h e a t g r a s s  B r o m u s  t e c t o n u m ,  a n d  B  l u e b u n c h  W h e a t g n a s s

A g n o p y n o n  s p i c a t u m .

B a n e  C l i f f s  a n d  T a l u s

t r - i d e n t a t a ,  R u b b e n  R a b b  i  t b n u s h  C h r y s o t h a m n u s

V e g e t a t i o n  i s  n o n e x i s t e n t  o r  s p a r s e

g n a s s e s  a n d  f o n b s .  C l i f f s  s e p a n a t e

t y p e  o f  t h e  p  l a t e a u  f  r o m  t h e  m o r e

c a n y o n  b o t t o m s .

T h n e a t e n e d  a n d  E n d a n g e n e d  S p e c i e s
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( W e  I  s h

I  i s t e d

penm i  t

a n d  T h o n n e ,  I  9 7 9  )  w a s  o b s e r v e d  o n  t h e  s t u d y  a n e a  .  N o  p  l a n  t s

a s  t h r e a t e n e d  o r  e n d a n g e r e d  a n e  k n o w n  t o  o c c u n  i n  t h e  C o - O p

a n e a  ( T h o m p s o n ,  p e r s o n a  I  c o m m u n  i c a t  i o n ,  l 9 g 3  )  .

9 . 5 RECLAN1AT ION PLAN

B e a n  C a n v o h r  T n a i l  C a n y o n  a n d  a s s o c i a t e d  d i s t u r b a n c e

T h e  f o l l o w i n g  p n o c e d u r e s  a r - e  d e s i g n e d  t o  r e v e g e t a t e  a n d  c o n t n o l  e n o -

s i o n .  T h e y  s h o u  l d ,  t o  a  l a n g e  d e g n e e ,  s d t  i s f  y  t h e  c o m m i t m e n t s  m a d e

b y  C o - O p  l v l i n i n g  C o m p a n y  i n  t h e i n  p e r - m i t  w h i l e  a l s o  s a t i s f y i n g  D O G M

n e g u l a t i o n s  a s  p e r t a i n i n g  t o  i n t e r ^ i m  n e c l a m a t i o n  a n d  f i n a l  r e c l a m a t i o n

f o n  t h o s e  a n e a s  w h i c h  w i l l  b e  u t i l i z e d  a f t e n  m i n i n g  o p e n a t i o n s  a r e

c o n c  I  u d e d .  '

T h e  a n e a s  i n  q u e s t i o n  a r e  a l o n g  a n d  a d j a c e n t  t o  t h e  B e a n  C a n y o n

M i n e  a n d  T n a i l  C a n y o n  M i n e  a c c e s s  n o a d  a n d  w i l l  b e  o f  a  p e n m a n e n t

n a t u n e .

T h e  a c t u a l  g n o u n d  i n v o l v e d  c o m p n i s e s  a p p n o x i m a t e l y  l 0  a c n e s  o f  d i s -

t u n b e d  l a n d  p n i m a n i l y  n o a d  a n d  d e c k  a n e a s ,  T h e  a c t u a l  p n o c e d u n e s

i n v o f  v e  a  f o u n  p h a s e  p n o g r a m ;  [  1  ]  e a r t h w o n k  ,  l z l  h y d r o m u  l c h  t h e

e n t i r e  a n e a  t o  s u p p t e m e n t  r e v e g e t a t i o n  a n d  c o n t n o l  r u n - o f f  u n t i l  s t a -

b i l i z a t i o n  i s  c o m p l e t e ,  I S ]  p n e p a n e  a  s i t e  w h i c h  w i l l  b e  s t a b l e  e n o u g h

f o n  a  p e n i o d  o f  t i m e  t o  a l l o w  v e g e t a t i o n  t o  b e c o m e  e s t a b l i s h e d ,  a n d

[ + ]  t o  p l a n t  s e e d l i n g s  t o  f u r t h e r  s t a b i l i z e  t h e  s o i l  a n d  t o  p r o v i d e

n e c e s s a n y  w i l d l i f e ,  h y d n o l o g i c a l  a n d  a e s t h e t i c  c o m m i t m e n t s  a s  d e t a i l e d

i n  m i n e  r e c l a m a t i o n  p e r m i t .
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P H A S E  1  -  E a n t h w o r k  -  O n i g i n a l  C o n t o u n

T h e  n o a d s  a n d  p a d s  w i l l  b e  b n o u g h t  b a c k  t o  a  r e a s o n a b l e  c o n f  i g u n a t i o n

b y  i m p l e m e n t a t i o n  o f  a  l a n g e  b a c k h o e  u n i t  i n  c o n j u n c t i o n  w i t h  a

c r a w l e r  t n a c t o n  ( J D 4 5 0 ) .  T h e  a c t u a l  m e t h o d  w i l l  i n v o l v e  t h e  p u l l i n g

o f  m a t e r i a l  f n o m  a p p n o x i m a t e l y  t e n  f e e t  b e l o w  t h e  r o a d  c u t  u p  o n t o

t h e  r o a d  s u n f a c e  a n d  s p n e a d i n g  a n d  c o m p a c t i n g  t h i s  m a t e n i a l  w i t h

t h e  c n a w  l e r  t n a c t o n ,  a t  t h e  s a m e  t  i m e  p u  |  |  i n g  t h e  l e a d i n g  e d g e  o f

t h e  h  i g h  w a  |  |  d o w n  t o  l e s s e n  t h e  d e g r e e  a n d  a n g  l e  o f  t h e  h  i g h  w a  |  |  .

A l l  w o n k  d o n e ,  b o t h  a b o v e  a n d  b e l o w  t h e  r - o a d ,  w i l l  t a k e  i n t o  c o n s i -

d e n a t i o n  e x i s t i n g  v e g e t a t i o n  a n d  a l l  e f f o r ^ t  w i l l  b e  m a d e  t o  m i n i m i z e

d i s t u r b a n c e  w h e n e  p o s s i b l e .  W h e n  t h e r e  i s  n o  a l t e n n a t i v e  o t h e r  t h a n

d i s t u n b a n c e ,  a n  e f f o n t  w i l l  b e  m a d e  t o  n e l o c a t e  e a r ^ t h  a n d  m a i n t a i n

e x i s t i n g  v e g e t a t i o n  i n  p l a c e ;  a t t e m p t i n g  t o  n e l o c a t e  t h e  v e g e t a t i o n

i n  t h e  p n o x i m i t y  o f  t h e  r ^ o a d  d i s t u r b a n c e .  ( S e e  A t t a c h m e n t  2 l  .  T h e

m a t e r i a l  n e d i s t n i b u t e d  t o  n e g a i n  o n i g i n a !  c o n t o u n  w i l l  b e  c o m p a c t e d

t o  a p p r o x i m a t e l y  9 5 %  o f  t h e  o n i g i n a t  o r  a d j a c e n t  u n d i s t u n b e d  s o i  l .

U p o n  c o m p  l e t i o n  o f  t h i s  s t e p  o f  s p r e a d i n g  a n d  c o m p a c t i n g ,  t h e  u n c o n -

s o l i d a t e d  n a t i v e  m a t e r i a l  w i l l  a p p n o a c h  t h e  o n i g i n a l  c o n f  i g u n a t i o n  o f

t h e  s i t e  p n i o r  t o  d i s t u n b a n c e .  T h e  n a t i v e  t o p s o i l  w h i c h  w a s  r e m o v e d

f n o m  t h e  a n e a  w i l l  b e  r e d i s t n i b u t e d  t o  a  d e p t h  o f  6  i n c h e s ,  d s  i n d i -

c a t e d  b y  S o i  I  S u r v e y  M a r c h  1 9 8 0 .  U p o n  r - e d i s t n i b u t i o n  o f  t h e  A  h o r i -

z o n  s o i  l ,  a l l  a s s o c i a t e d  c o m p a c t i o n  n e s u l t i n g  f r o m  s p n e a d i n g  w i l l

b e  a l l e v i a t e d  b y  n i p p i n g  t h e  e n t i n e  a r e a  t o  a  d e p t h  o f  2 0  c e n t i m e t e r s

t o  e n h a n c e  t h e  n e v e g e t a t  i o n  e f  f o n t .
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P H A S E  2  -  S e e d i n g  a n d  M u l c h i n g

T h e  e n t i n e  a n e a  o f  d i s t u n b a n c e

t h e  f i n s t  F a l l  f o l  l o w i n g  t h e

( S e p t e m b e n  t h n o u g h  N o v e m b e r  )

s p e c u  I  a  t  i v e  t o  b e  i m p  I  e m e n  t e d

t u n e  r e g  i m e s .

w  i  I  I  b e  d r i  |  |  e d  a n d  h y d n o s e e d e d  d u r i  n g

c o m p  l e t e  a b a n d o n m e n t  a n d  e a n t h  w o r k .

.  S p  n i  n g  s e e d  i  n g  w a s  c o n s  i d e n e d  t o o

b a s e d  o n  t h e  v a r i a t i o n  i n  S p r i n g  m o i s -

T h e  l a n g e s t  p o r t i o n  o f  t h e  r e c o n t o u n e d  s i t e  w i l l  f a c i l i t a t e  d n i l l  s e e d i n g

I n  o n d e n  t o  l e s s e n  c o m p a c t i o n ,  a  r a n g e l a n d  d n i l l  s e e d e r  p u l l e d  b e h i n d

a  s m a l l  c r a w l e r  t n a c t o n  w i l l  b e  u t i l i z e d .  A  t e n t a t i v e  e s t i m a t e  o f  t h e

a n e a  t o  d n i l l  s e e d  i s  a p p r o x i m a t e l y  6 . 5  a c n e s .  T h e  b a l a n c e  o f  t h e

a n e a  w o u  I  d  t h e n  b e  h y d r o s e e d e d .  T h e  s e e d  m  i x  a n d  r a t e  o f  a p p  I  i -

c a t i o n  i s  a t t a c h e d .
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In  combina t ion  w i th  the  seed,  the  fo l low ing  ra tes  o f  tack i fyer  w i l l  be

u t i  I  i  zed :

[Rates of  Tac were deve]oped wi th respect  to veloci ty  and erosive

power of  water  which js  proport ional  to the square root  of  the s lope. ]  An

emper ical  factor  was determined f rom laboratory and f ie ld stud ' ies to arr ive at

the  min imum Tac f iber  ra t io .  Thus ,  60  pounds o f  Tac  per  ton  o f  f iber  i s  about

minimum for  s lopes up to 20% and the emper ical  factor  is  determined as

60 + 20% = L2.  A 25% slope is  about  maximum for  the minimum amount of  Tac.

For  a  100% s lope  [1 :1  o r  45 ' ]  the  ra t io  o f  Tac  to  f i be r  i s  ca lcu la ted  as :

1oo%l [12] = r2o pounds.

SUGGESTED RATIOS OF TAC TO FIBER FOR HYDROSEEDING AND HYDROMULCHINq

TO SERVE AS MULCH OR SOIL BINDER

SLOPE

ANGLE

1 4 0

26"

33"

45"

57"

64"

SLOPE

RATI O

PERCENT

SLOPE

25%

50%

66%

L0a%

150%

2AA%

r i  se :
1

1

1

1

1t
2

run

4

2

1+
1

1

1

LBS. TAC

PER TON FIBER

0O[mi nimum]*

BO

100

t20

140

t00[mi nimum]

to  insure  exce l len t

of  Tac per acre has

RATIO TAC

TO FIBER

30

25

20

16

14

T2

1

1

1

1

1

1

* 60 pounds is  suggested as a minimum
however,  i  n  many condi t ions 40 pounds

resu l t s  on  a  1 :4  o r  less  s1ope .

stabi  I  i  zat i  on ;
g iven  exce l len t

The minimum speci f icat ions for  both Tac and mulch are inc luded under At tach-

ment  5 .
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F o l  l o w i n g  t h e  s e e d i n g  e f f o n t  t h e  e n t i r e  a n e a  o f  d i s t u r b a n c e  w i l  I  b e

h y d r o m u l c h e d  a n d  f e r t i l i z e d .  T h e  r a t e  o f  a p p l i c a t i o n  o f  t h e  w o o d  f  i b e r

m u  l c h  i s :

1 ,200

2,  000

T h e  m u l c h  w i l l  a l s o  b e  f o r - t i f i e d  w i t h

c o r d  i n g  t o  s  l o p e .  I  n c o n p o r . a  t e d  i  n  t h e

o f  f e n t i l i z e r  w i l l  b e  a p p l i e d  p e n  a c r e :

, 5 0 0  l b s / a c n e  o n  1 : l  s l o P e s

, 5 0 0  l b s / a c r e  o n  3 : l  s l o P e s

t o l

t oz

T a c  a s  p r e v i o u s l y  i n d i c a t e d  a c -

m u l c h  s l u r r y  t h e  f o l l o w i n g  r a t e

8 0  |  b s .  N / a c n e

1 00 I  b  s .  P,  OU/ acre

1 00 |  bs.  RZ O' , /acr^e

A p p r ' o x i m a t e l y  5 A %  o f  t h e  a b o v e  a p p l i c a t i o n  w i l l  b e  i n c o r p o r a t e d  i n  t h e

m u l c h  a n d  t h e  b a l a n c e  b e  a d d e d  a s  a n  o v e r ' - s p r a y  t h e  f o l l o w i n g  F a l l .

R e c o m m e n d a t i o n  o n  f e r t i l i z e n  n e q u i r - e m e n t s  i s  b a s e d  o n  s o i l s  t e s t .

P H A S E  3  -  S i t e  P l e p a n a t i o n

S i t e  s t a b i l i t y  w i l l  b e  l a r g e l y  a c c o m p l i s h e d  t h r o u g h  t h e  g r ^ a d i n g ,  c o m -

p a c t i n g  a n d  t h e  u t i l i z a t i o n  o f  a  t a c k i f y  i n g  a g e n t .  H o w e v e n ,  o n  t h o s e

a n e a s  w i t h  s l o p e s  o f  m o n e  t h a n  2 : 1 ,  t h e  f o l  l o w i n g  p r o c e d u r e s  w i l l

a d d  a n  a d d  i  t  i o n a  I  p a r a m e t e n  o f  s t a b  i  I  i  t y  a n d  e n h a n c e  t h e  r e v e g e t a t  i o n

e f f o r t s .

I'
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S i t e  p r e p a r  a t  i o n  i s  b o t h  g e n e r a  I  a n d  s p e c i f  i c  i n  p r o c e d u n e s .  T h e

s i  t e s  a n d  m e t h o d s  p r o v  i d e  a  m u  I  t  i  t u d e  o f  p u r p o s e s  a n d  t o  a  l a r g e

d e g r e e  a r e  n e s i d u a l  f o n  s e v e r a l  y e a n s .  F i r s t  a n d  f o n e m o s t ,  t h e y  e f f e c t -

i v e l y  d e c r e a s e  t h e  a n g l e  o f  r e p o s e  o f  t h e  s l o p e  i n  q u e s t i o n .  l n  a c c o m -

p l  i s h  i n g  t h  i s  y o u  e f  f e c t  i v e  l y  m o d  i f  y  t h e  s i  t e  a n d  c h a n g e  t h o s e  c o n -

d i t i o n s  w h i c h  p r e c l u d e  v e g e t a t i o n  f r o m  b e c o m i n g  e s t a b l i s h e d .  S e c o n d ,

y o u  c h a n g e  t h e  s e v e n i t y  o f  e r o s i o n  a n d ,  i n  f a c a t ,  u s e  t h o s e  s u r f a c e

w a t e n s  w h  i c h  h e r e t o f o r e  w e n e  d e s t r u c t  i v e  i n  n a t u n e .  T h  i s  i s  a c c o m p -

l i s h e d  b y  c r e a t i n g  b a s i n s  w h e r e i n  t h e  w a t e n  h a s  t i m e  t o  s o a k  i n

a n d  t h u s  c a n  b e  u t  i  I  i z e d  b y  v e g e t a t  i o n .

B y  u t i l i z i n g  a  s m a l l  c n a w l e n  t r a c t o n  ( J D 4 5 0 )  t e r n a c e s  c a n  b e  c o n t o u n e d

o n  a l l  s l o p e s  i n  e x c e s s  o f  2 : 1  .  T h e  r e s u l t i n g  t e r r a c e  c r e a t e s  a  b e n c h

e f f e c t  a n d  a n e  s p a c e d  a t  1 ? t t  i n t e r v a l s  d o w n  t h e  s l o p e .  A  t e n n a c e  o f

B r  t o e d  t o w a r d  t h e  h i l l  i s  t h u s  c r e a t e d .  P l a n t i n g  i s  t h e n  i n s t i g a t e d

a t  a p p n o x i m a t e f y  2 t  d i s t a n c e  f n o m  t h e  c u t  f a c e  t o  m i n i m i z e  t h e  d e t n i -

m e n t a l  e f f e c t  o f  p o t e n t i a l  s l u f f  i n g .  O n  a  s m a l l  p o n t i o n  o f  t h e  d i s t u n b -

e d  a r e a  i  t  m a y  b e  n e c e s s a n y  t o  u t  i  I  i z e  h a n d  l a b o n  t o  c o n s t n u c t  s m a  |  |

t e n r a c e s ,  a p p n o x i m a t e l y  1 8 t t  b e n c h e s  o n  a  c o n t o u r  o f  4 t  i n t e n v a l s .

T h e s e  t e n n a c e s  a n e  c o n s t r u c t e d  u t i l i z i n g  a  " R e g i o n  6 "  h a n d  t o o l  a n d

w o u  l d  o n  I  y  b e  i m p  I  e m e n  t e d  i n  a r e a s  d e a m e d  h a z a n d o u s  f  o n  e q u  i  p m e n  t

a n d  o n  i n  s e n s i t i v e  a n e a s  s u c h  a s  a l o n g  B e a r  C r e e l <  w h e n e  d o w n  e a s t

m a t e r i a l  c o u l d  a d v e n s e l y  e f f e c t  t h e  d n a i n a g e .  T h i s ,  i n  t u r n ,  d e c n e a s e s

t h e  i m p a c t  o n  a d j a c e n t  w a t e r s h e d s  a n d  i m p r o v e s  g u a  I  i t y  o f  s u n f  a c e

w a t e r s  .  T h o s e  a n e a s  w h  i c h  a r e  t e r n a c e d  p r ^ o v  i d e  a  m o r e  f  a v o r ' a b  l e

e c o s y s t e m  t h a n  t h a t  o f  a n  e q u i v a l e n t  s l o p e .  l t  f a c i l i t a t e s  b e t t e r -

9 - 1 8



u t i l i z a t i o n  o f  g r a s s e s  a n d  f o r a g e  f o r  g n a z i n g  a n i m a l s l  t o  s o m e  d e g r e e

i t  m o d i f  i e s  c f  i m a t e  i n  t h a t  s e v e r . i t y  o f  w i n d  a n d  w e a t h e n  i s  s o m e w h a t

d i m i n i s h e d .  A l s o ,  t h e  c u t  f a c e  a c t s  i n  m u c h  t h e  s a m e  a s  a  s n o w

d r i f t  f e n c e  d o e s  i n  t r a p p i n g  a n d  c a u s i n g  s m a l l  a n e a s  o f  s n o w  n e t e n t i o n

P H A S E  4  -  P l a n t i n g

T h e  p l a n t i n g  o f  s e e d l  i n g s  w i  l l  b e  d o n e  w i t h i n  2  y e a n s  o f  t h e  s e e d i n g

e f f o n t  i n  o n d e n  t o  e v a l u a t e  t h e  n u m b e r  a n d  s p e c i e s  o f  s e e d l i n g s  n e c e s -

s a n y  t o  i n s u n e  b o t h  c o m p o s i t i o n  a n d  s t o c k i n g  o f  w o o d y  s p e c i e s  t o

m a x i m i z e  u t i l i z a t i o n  b y  w i l d l i f e  a n d  d o m e s t i c  g r a z i n g .

T h e  s p e c i e s  a n d  n u m b e n s  o f  i n d i v i d u a l

ne f  e rence  anea  wh  i ch  was  es tab  I  i shed

i s  d i s c u s s e d  o n  p a g e  3 - g g  a n d  I  i s t e d

l i s t .

p  lan  t s  a re  co r - re  la ted  to  the

d u n i n g  J u  l y  o f  1 9 8 3 .  S t o c k  i n g

i  n  S e c t  i o n  9 . 5 .  1  .  1  e n d  o f  s e e d

|  |  be  compac ted

pockets on I  oose

I  b e  f  i r m  w h e n

l l a n t  i n g  P n o c e d u n e

P l a n t i n g  w i  |  |  b e  d o n e  u t i l i z i n g  a  p o w e r - e d  a u g e n  w i t h  a  c a p a b i  l i t y  o f

d n i l l i n g  a  3  i n c h  p l u s  d i a m e t e r  h o l e  t o  a  d e p t h  o f  1 6  i n c h e s .  T h e

n o o t s  o f  t h e  s e d l i n g  w i l l  b e  a n n a n g e d  i n  a s  n e a n  n a t u n a l  p o s i t i o n

a s  p o s s i b  l e  p a y  i n g  s p e c i a  I  a t t e n t  i o n  n o t  t o  t r J r f  t h e  r o o t  t  i p s .  ( F  i g .  9 - 1  )

B y  h o l d i n g  t h e  s e e d l i n g  a t  t h e  r o o t  c r o w n ,  s o i

b a c k  a r o u n d  t h e  n o o t s  b e  i  n g  c a r e f  u  I  t o  I  e a v e  n o

d i n t  ( w h i c h  w o u l d  c o n s t i t u t e  s e t t l i n g ) .  T h e  t r e e

I  w i

a i n

w i l
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l i g h t  p r e s s u n e  i s  e x e r ^ t e d  o n  t h e  n e e d l e s  a n d  s t a n d i n g  i n  a n  e r n e c t

p o s i t i o n .  O n l y  h a n d s  s h a l l  b e  u s e d  t o  p a c k  s o i l  a r o u n d  t h e  t n e e

t h e  u s e  o f  a  s t i c k  o n  f o o t  i s  s t n i c t l y  f o r b i d d e n .

A t  a l l  t i m e s  t h e  t n e e s  w i l l  b e  p r o t e c t e d  f  r o m  d i n e c t  s u n  l i g h t  a n d

s p e c i a l  c a r e  w i l l  b e  e x h i b i t e d  w h e n  l i f  t i n g  t h e  s e e d l i n g  f r o m  t h e

p l a n t i n g  b a g  t o  t h e  p r e p a r e d  h o l e .  T h e  s p a c i n g  o f  p l a n t e d  s h n u b s

a n d  t r e e s  w i  l f  b e  t o  o b t a i n  t h e  d e s i n e d  d e n s i t y  a n d  d i v e r s i t y  w h i  l e

p r o v i d i n g  s m a l l  c l u m p s  o f  c o v e n  f o n  w i l d l i f e  o n  a p p n o x i m a t e l y  1 0 O '

i n t e n v a l s  t h n o u g h o u t  t h e  a r e a s  o f  d i s t u r b a n c e  t h a t  a n e  i n  e x c e s s

o f  ?  a c n e s  i n  s i z e .

F i e l d  S t o n a g e

F i e f d  s t o n a g e  f a c i l i t i e s  a n e  i l l u s t n a t e d  i n  F i g .  9 - 2 .  I n  t h e  e v e n t

s n o w  i s  n o t  a v a i l a b l e ,  a  s i m i l a r  c a c h e  c a n  b e  c o n s t n u c t e d  u s i n g

w e t  b u r l a p  a n d  d a m p  s t n a w .

T h e  m i n e  w i l l  h a v e  t o  m a i n t a i n  a  s o n t i n g ,  p a c k a g i n g  a n d  s t o r i n g

t e n t  a t  t h e  c a c h e  s i  t e .  A  s o n t  i n g  t a b  l e  w  i  |  |  n e e d  t o  b e  s e t  u p  i n

o n e  t e n t .  E a c h  s e e d l  i n g  m u s t  b e  e x a m i n e d  a n d  a l  I  t h a t  d o  n o t  h a v e

a  2  t o  I  c n o w n  t o  n o o t  n e  l a t  i o n s h  i p  o n  a n e  d a m a g e d  m u s t  b e  d i s c a r d e d .

T h e  s e e d l i n g s  t h e n  n e e d  t o  b e  d i p p e d  i n  a  v e r m i c u l i t e  s l u n n y  a n d

t h e n  r o l l e d  i n  w e t  b u n l a p  a n d  p l a c e d  i n  c a n v a s  p l a n t i n g  b a g s .

T h e  t r e e s  c a n  o n  l y  b e  l e f  t  i n  t h e  b a g s  f o r  t w e n t y - f o u r ^  h o u r  p e n i o d s

a n d  t h e n  m u s t  b e  r e p a c k e d  f o l  l o w i n g  t h e  s a m e  p n o c e d u n e s .
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T h e  f  i e l d  h a n d l i n g  o f  p a c k e d

a n d  t h e  b a g s  c o v e r e d  w  i  t h

a r e a s .

D u n i n g  b n e a k s ,  l u n c h ,  e t c . ,  t h e  c r e w s

i n  s h a d e d  a n e a s .  A t  t h e  e n d  o f  e a c h

b e  u n p a c k e d  a n d  t h e  t n e e s  r e d i p p e d

w e t  b u n  I  a p  a n d  r e p a c k a g e d  t o  b e  u s e d

t n e e s  n e q u i n e s  t h e  c r o w n s  b e  k e p t  m o i s t

i n s u l a t e d  t a n p s  a n d  s t o r e d  i n  s h a d e d

p l a n t i n g  b a g s  m u s t

o p e n a t i o n a l  d a y  a l l

i n  v e r m i c u l i t e  a n d

f i r s t  t h e  s u c c e e d i n g

be p  I  aced

b a g s  m u s t

n e r o l  l e d  i n

d a y .

U p o n  c o m p l e t i o n ,  t h e  n e c l a i m e d

w h e n  b o n d  n e l e a s e  p a r a m e t e n s

c a t e s  i n a d e q u a c i e s ,  t h e  a n e a

ef  fon t  s  .

The mon i to r - ing  pnocedunes

w h i c h  w i l l  b e  i n c o n p o n a t e d

a n e a  w  i  I  I  b e  m o n  i  t o r e d  t o  d e t e n m  i n e

a n e  a c h i e v e d .  l f  t h e  m o n i t o r i n g  i n d i -

w i l l  b e  s u p p l e m e n t e d  w i t h  a d d i t i o n a l

w i l l  b e  t h e  s a m e

i n  e s t a b  I  i s h m e n  t  o f

s a m p l  i n g  m e t h o d o l o g i e s

re ference aneas.
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9 . 5 .  1

BEAR

R E C O M M E N D E D  S E E D  M I X

C A N Y O N  M I N I E  C O - O P  M I N I N G  C O M P A N Y

R  I  P A R  I  A N  C R E E K  B O T T O M

GRASSES LBs/acne  P  .  L .5 .

P h a l a r i s  a r - u n d i n a c e a

O r y z o p s i  s  h y m e n o i  d e s

S t i p a  v i r i d u l a

B n o m u s  m a r g  i  n a  t u s

A r g n a p y r o n  d a s y s t a c h y u m

FORBS

ffiHCHIVED

MAY ! 7 1985

J f  V  t  - .  ' , - . ,1 '4  1 .  j f

F. ^ t:a ;1 1.,4 I f.l lk

t ' r i
U .

1

3

z
6

5

C l e m a t i s  l a g u s t i c i f o l  i a

A r n i c a  c o r d i f o l i a

A r l e m i s i a  l u d o v i c i n a

V e s i a  a m e n i c a n a

A c h i l l e a  m i l e f o l i u m  l a n u l o s a

T r i f o l  i u m  m e l  i  l o t u s o f f i c i n a l  i s
\ 1

SHRUBS

z
1

. 25

3 .5

.25

3

Rosa woods i  i

R h u s  t n i l o b a t a

C h r y s o t h a m n u s  n a u s e o s u s  v a n .  a l b i c a u l i s

S a m b u c u s  c e r u  I  e a
(  r a w - u n c l  e a n e d  )

4

3

. 5

R a  t e s  a  r e  d e s  i  g  n e d  f o n

D n  i  |  |  s e e d e d  a n e a  w o u  l d

S p e c i e s  t o  b e  p l a n t e d :

S P E C  I  E S

h y d r o s e e d  i  n g

b e  i  t h e  I  i  s t e d  a p p  I  i c a  t  i o n  r a  t e .

L  I  NEAR FOOT SPAC I  NG

3 9 . 5  l b s / a c r e

N U M B E R  P E R  A C R E

P o p u l u s  a n g u s t i f o l i a

R o s a  w o o d s i  i

5 l

8  X  B '

1  , O 7 2 .

6 8 0 .
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9 . 5 . 1 . 1 R E C O M M E N D E D  S E E D  M I X

B E A R  C R E E K  M I N E  -  C O - O P  M I N I N G  C O M P A N Y

P I  NYON JUN I  PER GRA55

S P E C  I  E S P . L . S . LBs . /ACRE
A P P .  N O ^
sEE os/r t"

GRASSES

A g n o p y r o n  d a s y s t a c h y u m

T h  i c k s p  i k e  w h e a t g n a s s

A .  s p i c a t u m

B  l u e b u n c h  w h e a t g r a s s

E  I  y m u s  s a  I  i n a

S a l i n a  w i l d r - y e

O r y z o p s i  s  h y m e n o i  d e s

I n d i a n  r i c e g n a s s

P o a  s e c u n d a

Sandberg  b  I  uegnass

FORBS

A c h i l l e a  m i l l i f o l i u m

Western Ya r r -ow

A s t e r '  c h  i  l e n s  i s

P a c  i f  i c  a s t e r

H e d y s a r u m  b o r e a l e

Nor thenn  sweetve tch

L u p i n u s  s e . n i c e u s

S i l k y  s w e e t v e t c h

P e n s t e m o n  p a  l m e r i

P a  l m e n  p e n s t e m o n

o n

P  .  s t r i c t u s

R o c k y  M o u n t a i n  p e n s t e m o n

I

r .5

3

1

. 1 5

12

22

15

12

21

10

15

20

.5
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U

SHRUBS 
'  

J I
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9.5 .1  .2
REVEGETAT I  ON

ES]IMATE-OWTS ON

BEAR CANYON AND TRAIL CANYON MINE DISTURBANCE

A' l l  costs are based on known costs contract  amount on work e i ther  in  progress

or completed in the preceding LZ months.

TYPE OF ACTIVITY COST PER ACRE

Hydromul chi ng and Sge-di n-qi

App l ica t ion  o f  seed and tack i fyer i

equ ipment  and labor  on ly

App l i ca t jon  o f  mu lcho  fe r t i l i ze r  and

tac ;  equ ipment  and labor  on ly

Mobi ' l  i  zat i  on IUtah Area]

Mul  ch

Tac @ $1.60/# L40#/acre

Fer t i l i ze r  @ $23 .00 /100#

Dr i  l l  Seed ing

JD 450 Crawler  @ $45.0O/hour
est imat i  ng B hours/acre

Case 580 Backhoe G $35.0O/hour
est imat ' ing 24 hours/acre

Seed

Var iable current  quote

P lan t ing  and S i te  Prepara t ion

Nursery Stock

$ 175.00 /acre

27 5 .00/ ac re

Job 500.00

380.00/acre

224.00/acre

23.00/acre

240.00/acre

360.00/acre

840.00/acre

165.00 /acre

93.00/acre

.50/each

9 -25
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R E F E R E N C E  A R E A

C R I T E R I A RAT I  ONALE AND METHODOLOGY

C o - O p  B e a n  C a n  y o n  M  i  n e  w a s  e s t a b  I  i s h e d  o n  a  s  i  t e  w h  i c h  w a s  p r e v  i o u s

l y  d i s t u n b e d  i n  t h e  e a n l y  1 9 2 0 ' s  1 9 4 0 ' s ,  t h u s  a n  a c c u r a t e  d e t e r m  i n -

a t i o n  o f  t h e  p n e d i s t u r b e d  v e g e t a t i o n  c o v e r  w a s  s u b j e c t i v e .  T h i s ,  p l u s

t h e  f a c t  t h e  m i n e  l i e s  i n  a  n a n r ' o w  c a n y o n  w i t h i n  a n  e l e v a t i o n  s p a n

o f  6 ,  9 7 0  f e e t  t o  7  , 6 7 5  f e e t  a n d  c e n t e n e d  i n  a  v e g e t a t  i o n  z o n e  c o n s i d e r -

e d  a s  t r a n s i t i o n a l .  l t  w a s  t h e  o p i n i o n  o f  U D O G M  s t a f f  a n d  C o - O p ,

t h a t  a  r e f e n e n c e  a r e a  b e  s e l e c t e d  t h a t  w o u  l d  a c c u n a t e l y  d e p  i c t  t h e

a r e a  t h a t  w a s  d  i  s t u r b e d  .

A  n e f e r e n c e  a n e a  w a s  s e l e c t e d  o f f  s i t e ,  b u t  w i t h i n  t h e  f e e  p r o p e r t y

o f  t h e  m i n e r s  p a r e n t  c o m p a n y .  ( S e e  A p p e n d i x  9 - C  R e f e n e n c e  A n e a

P n o t e c t i o n ) .  T h e  n e f e r e n c e  a r e a  i s  m a n k e d  o n  s i t e  w i t h  m e t a l  5 r r s r t

p o s t s  o n  e a c h  c o n n e r .  T h e  a n e a  i s  c o m p n i s e d  o f  a  P J  g r a s s  a s s o c i a t  i o n

w h i c h  i s  n e p n e s e n t a t i v e  o f  t h e  t n a n s i t i o n  o n  t h e  B e a n  C a n y o n  s i t e l

a  r i p a n i a n  b e n c h  w h i c h  w a s  s e l e c t e d  o n  t h e  b a s i s  o f  a  d e s i n e d  n i -

p a r i a n  a r e a  w h i c h  w o u l d  b e  m o r e  n e p r - e s e n t a t i v e  o f  t h e  c h a n n e l  e n -

h a n c e m e n  t  c o n f  i g u r a  t  i o n  o f  p o s t  m  i  n  i n g  a n d  a  r i p a r i  a n  c n e e k  z o n e

w h i c h  i s  w h a t  l i k e l y  e x i s t e d  p n i o r  t o  d i s t u r b a n c e .  ( S e e  F i g .  A  f o n

g n a p h i c  n e p n e s e n t a t i o n  s h o w i n g  t n a n s e c t  l o c a t i o n ,  n u m b e r s ,  a n d  d i -

n e c t  i o n  .  )

T h e  r r B r r  r e f e n e n c e  a r e a  o f  f - s i t e  w a s  t h e n  c o m p a n e d  t o  a n  u n d i s t u n b e d

n e f e n e n c e  a r e a  ( B )  o n - s i t e  w i t h i n  t h e  p e n m i t  a n e a .  l t  w a s  s e l e c t e d





d u e  t o  i  t s  p r o x i m i

a n d  a s p e c t  o f  t h e

d e s i  g n e d  a s  a n  a  I

was  comp nom i  sed  .  I

i t y  t o  t h e  P J  g n a s s

t y  t o  t h e  d i s t u r b e d  a r e a  a n d  o f  s i m i l a n

r n a  j o n  p o r t  i o n  o f  d  i s t u r b a n c e .  T h  i s  a n e a

t e r n a t  i v e  n e f e r e n c e  a n e a  i  n  t h e  e v e n t  t h e

t  w a s  s a m p  l e d  o n  l y  t o  s h o w  t h e  d e g r e e  o f

a r e a  a s  n e q u e s t e d  b y  t h e  D  i v  i s i o n  .

e l e v a t i o n

r r B r r  w a s

rA i l  a t -ea

s i m i l a n -



l ielvin A. Coonrod
Co-Op I'lining Comnany
P.O. tsox l2lr5
I{untington, Utetr 84:aB

August 20, 1983

Utah Division of 0i1, Gas & l.{ining
Mr. James Smith
4Z4t State Office Building
SaIt Lake City, Utah B4tt4

REF: ACR Committment July 29th 1983
Vegetation Analysis-Reference Area
Co-Op Mining Co, Bear & Trail Canyon

Dear J im:

Please find attached: The data, work sheets and Summation on the Vegetation
Reference Area. The a.rea was selected in cooperation with Mr. Lynn l(unzler
of the Division, and myself. The work was completed during August 5-7,
1983, and appears to be very representative of those areas vrhj- ch l{ere di s-
turbed in conection with mining activi t ies in both Trai l  and Bear canyon6.

The commitment to do this work r'ras referenced in the Bear Canyon Sca1e rnod-
ification, Bear Canyon Pad modification, and the Bear Canyon Apparant Com-
pleteness submittal.  I t  was also referenced in the various reclamation
plans I have submitted relat ive to the co-opts activi t ies.

fn view of this, I  have attached eight copies. I  would appreciate your
assiste.nce in diseminating this data.

f would again ruish to e)cpress the Co-Op t s appr:eciation for the Divisionsl
assistance in helping establ ish these areas.

Sincere ly ,  - )

/ / ,/-, '; ,f 
'l

t . /

I,lelvin A. Coonrod
Permitt ing & Compliance Director
Co-Op l"lining Company

At tachments:  dup I
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AVERAGE VEGETAT I  VE

C O V E R  C O M P O S I T I O N

C O - O P  R E F E R E N C E  A R E A  S U M M A T  I  O N
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R  I  P A R  I  A N  B E N C H  C O _ O P  R E F E R E N C E  A R E A

%  o f  T o t a  I  C o v e n

SHRUBSFORBS

A n n i c a  c o n d i f o l i a

C l e m a t i s  c o l u m b i a n a

T n a g o p o g o n  d u b  i  u s

I  p o m o p s  i s  a g g n e g a t a

C a s t i l l e j a  s p p .

C i r c i u m  s p p .

H a c k e l  i a  f  l o r i b u n d a

A n t e m i s i a  d r a c u n c a l u s

GRASSES

P o a  p n a t e n s i s

O r y z o p s i s  h y m e n o i d e s

S t  i  p a  c o m a  t a

B n o m u s  t e c t o r u m

T o t a  I  s  i z e  o f  a r e a  5 0 '  X  7 8 '

T o t a  I  v e g e t a t  i o n

B a n e  g r o u n d

Rock

L i t t e r

I

5

< 1

< l

<1

<1

<1
2

C h r y s o t h a m n u s  n a u s e o s u s

A s t n a g a  I  u s  s p p .

A r t e m i s i a  f r i g i d a

G u  t  i e n n e z  i a  s p p  .

P u r - s h i a  t n i d e n t a t a

E p h e d n a  v i v i d i s

C h r y s o t h a m n u s  v i s c i d i f  l o n u s

O p u n t i a  s p p .

S y m p h  s p p .

5

2

1

1

l o

<1
1

<1
<1

10% 20%

3

2

r5
5

25%

55%

10%

20%

15%



*  R  I P A R  I A m  ' ' S T R  t P ' '  -  C O _ O P  R E F E R E I . I C E  A R E A

( V e r y  n a r r o w ,  s t e e P  s  l o P e s  )

%  o f  T o t a l  C o v e r

GRASSESF O R B S
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i s  s o  s m a l l  t h a t a n  a d e q u a c y  w a s i m p o s s i b l e  t o  o b t a i n .



/ f ,a=-N-tnansects X 2AA
24

S H R U B  D E N S  I  T Y

N U M B E R  O F
To of  SHRUB
C O M P O S I T I O NSHRUBS

A r t e m i  s i  a  t r i  d e n t a t a

C h n y s o t h a m n u s  n a u s e o s u s

E p h e d r a  v i n i d i s

E n i o g o n u m  s p p .

G u a  i  a c u m  s a n c t u m
* J u n i p e r u s  o s t e o s p e n m a
* J u n  i p e n u s . i  s c o p u  l o n u m

O p u n t i a  s p p .
* P i n u s  e d u l i s
' F P  i n u s  m o n o p h y  I  l a

Rosa  woods i  i

P u r s h i a  t n i d e n t a t a

T a m a n i x  p e n  t a n d n a

1 6

608

566

2 l  08

350

1 6

I

I

75

l 6

25

1 6

8

. 42

1  5 .89

14  . 79

55 .10

9 .15

.42

.21

.21

1  . 96

.42

.79

.42

_  . 21

99.98%Tota  I  shnubs  /na  3820

A  I  I  s h n u b s  r o o t e d  w  i  t h  i n  t h e  s a m p  l e  a n e a  .
* T n e e  s p e c i e s  i n c l u d e d  d u e  t o  t h e i r  s h r - u b - l  i k e  n a t u r e

i  n  h e i  g h t .
l e s s  t h a n  5 l

A

a

T R E E  D E N S  I  T Y

t o t a l  c o u n t  o f  a l l  t r e e s  w i t h i n  t h e  n e f e r e n c e  a r e a  w a s  m a d e  i n d i c a t i n g

d e n s i t y  o f  :

Jun  ipenus  os teospenma

J u n i p e r u s  s c o p u l o n u m

P i n u s  e d u l i s

7

2

7

14

5

14

# Per  Acne



B E A R  C A N Y O N  S I T E

GRASSES
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T h e  o n l y  d i f f e r e n c e  i s  t h e n e  i s  s l i g h t l

a r e a .

A l l  d a t a  a n c l  c a l c u l a t i o n s  w e n e

P a i g e  W a l d v o g e l  i n  c o o p e r a t i o n

t o  t h e  s a m p l e d  r e f e n e n c e  a n e a .

y  m o n e  A r t n  a n d  n o c k  o n  t h i s

c o l  l e c t e d  a n d  c o m p  i  l e d

w i t h  M e l  C o o n n o d .

b y  L a n n y  G e r m a i n ,
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GRASSES

Agsm
Agtr
Ag in
Agex
Avba
Bogr
Brma
Brte
Cal am
Dag I
E ' l c i
E l  sa
E1g1
Hoju
Hov u
Kocr
0rhy
Poa

Agropyron smi thi i
Agropyron trachycaul um
Agropyron intermedium
Agrost is  exarata
Avena barbata
Boute loua grac i  I  i s
Bromus marginatus
Bromus tectorum
Cal amagrosti  s spp.
Dactyl i  s glomerata
Elymus c inereus
Elymus sal i  na
Elymus glaucus
Hordeum Jubatum
Hordeum vul gare
Koe ler ia  c r is ta ta
Oryzopsis hyrnenoides
Poa spp.
Si tanion hystr ix
Stipa comata

Table
PI-.AI{T SPECIES IDENTIFIED ON OR ADJACENT TO

THE PERtrrT AREA (7182)

SCIENTIFIC NAME COMMON NAME

western wheatgrass
s lender  wheatgrass
lntermedi ate wheatgrass
red top
wi ld  oa ts
blue grama
rpunt ai n brome
cheat grass
reed grass
orchard grass
bas in  w i ld rye
saI i  na wi I  drye
blue wi  ldrye
foxta i  l
bar I ey
June grass
Ind ian  r i cegrass
b lue  grass
squ i r re l ta i  I
needle and thread

sedge
bu I  rush

pussy toes
hear t lea f  a rn ica
mi I  kweed
I ocoweed
narrowl eaf vetch
Ind ian  pa in t  b rush
chi  ckweed
fal se yarrow
th is t le
c lemat is
b i ndweed
b l rd ' s  beak
buckwheat
wa l l f l ower
strawberry
bedstraw
gumweed
false forget-me-not

GRASS LIKE

Carex
Sc'i rp

FORBS

Anten
Arco
Asc'l e
Astra
Asco
Cast' i
Ceras
Chdo
Ci  rs
Cl  co
Coar
Cora
Erum
Erys i
Fraga
Ga l  iu
Grsq
Haf l

Carex spp.
Scirpus mar i  t imus

Antennar i  a spp.
Arn ica  cord i fo l ' i a
Asc lep ias  spp .
Astraga' lus spp.
Astragalus conval  I  ar i  us
Cast i . l  le ja spp.
Ceras t ium spp.
Chaenact is  doug las i  i
C i rs i  um spp.
Clemat is  colurnbiana
Convol  vulus arvense
Cordyl anthus ramosus
Eriogonum umbel latum
Erys i  mum spp.
Fragar ia  spp.
Gal  i  um spp.
Gr inde l ia  squar rosa
Hacke l  i  a  f lo r ibunda
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Hebo
Heuch
Hep a
Ipag
Kosc
La l  a
Lathy
Lygr
l.lec i
Meof
Orfa
0soc
0xytr
Oxl a
Penst
Peea
Phace
Ph id
Phau
Sai  b
Sedum '.
Sel a
Senec
Smst
Spco
Stp i
Taof
Thfe
Trdu
V ic ia
V io la
Yucca
Yuha

HALF-SHRUBS

Hedysarum boreale
Heuchera  spp.
Heuchera  parv i fo l ia
Ipomopsis aggregata
Koch ia  scopar ia
Lathyrus lanzwert i  i
Lathyrus spp.
Lygodesmi a grandi f  lora
Mer tens ia  c i l i a ta
Mel  i  lo tus  o f f i c ina l  i s
Orobanche fasc icu la ta
0smorh i  za occi dental i  s
0xytropi s spp.
Oxytropis lambert i i
Penstemon spp.
Penstemon eatoni i
Phace l ia  spp .
Phace l ia  idahoens is
Physar ia  aus t ra l i s
Sa lso la  ibe r i ca
Sedum spp.
Sedum I anceol atum
Seneci o spp.
Smi I  ac ina ste l  I  a ta
Sphaeralcea coccinea
Stanleya pinnata
Taraxacum off icinale
Thal ictrum fendleri
Tragopogon dubius
V ic i  a  spp .
V i  o l  a  spp.
Yucca spp.
Yucca harrimani ae

Ar temis ia  f r i g ida
At r ip lex  cuneata
Berber is  repens
Xanthocephal um sarothrae

(Gut ierrezi  a sarothrae)

Arne 1 anch i er utahens i s
Amelanch ie r  a ln i fo l i a
Artemis ia t r identata
Atr ip lex confer t i fo l  i  a
At r ip lex  cuneata
Cerato ides lanata
Chrysothamnus nauseosus
Chrysothamnus v i  sc i  d i  f  lorus

sweet vetch
al um root
alum root
scar le t  911  ia
sunrner cypress
peav' ine
peav i  ne
skeleton weed
b l  uebe l  I  s
sweet  c lover
broomrape
sweetan i ce
locoweed
1 ocoweed
penstemon
firecracker Penstemon
scorpion weed
scorpion weed
b 1 adderpod
Russ ian  th is t le
stonecrop
stonecrop
ol dman
false soloman seal
mal  low
pr ince 's  p l  ume
dandel i  on
meadow rue
oster pl ant
vetch
v io le t
Yucc a
Yucca

fr inge sagebrush
mat  sa l tb rush
Oregon grape

snake weed

serv ice berrY
seri vce berrY
sagebrush
shadsca l  e
mat  sa l tbush
wi nterfat
rubber rabbi tbrush
green rabb i tb rush

Arfr
Atcu
Bere
Xasa

SHRUBS

Amut
Amal
Artr
Atco
Atcu
Cel  a
Chna
Chv' i



SHRUBS CON'T

Epv i
Er iog
Opu nt
Phmo
Putr
R imo
Rowo
Sambu
Same
Save
Syva
Sya l
Tape

TREES

Ephedra  v i r id i s
Er iogonum sPP.
0punt ia  spp.
Physocarpus monogynus
Pursh ia  t r iden ta ta
Ri bes montegeum
Rosa woodsi i
Sambucus sPP.
Sambucus mel anocarpa
Sarcobatus vermicul atus
Symphori carPos vacci noides
SymphoricarPos albus
Tamarix pentandra

Acer grandidentatum
Abies 

' lasiocarpa

Cercocarpus ledi fol  ius
Cercocarpus montanus
Juniperus scoPulorum
Juniperus osteosPerma
Pinus edu l ls
Populus fremonti i
Populus tremuloides
Psbudotsuga menziesi i
Sa l  ix  spp.
Tamarix pentandra

green mormon tea
buckwheat
pr ick ly  Pear
nine bark
bi t terbrush
currant
wi  I  d rose
el derberrY
el derberrY
greasewood
snowberrY
snowberrY
tamar i x

Acgr
Abl a
Cel  e
Cemo .,
Jusc
Juos
P ied
Pofr
Potr
Psre
Sa l i x
Tape

maple
subap l ine  f i r
curl ieaf mountain mahoganY
true mountain mahogan
rocky mountain juniPer
Utah iuniPer
p inyon P ine
cottonwood
aspen
Dougl as f ir
wi  I  low
tamar i x

T h e  p n e c e e d i n g  s p e c i e s  l i s t  w a s  c o m p l i e d  b y  t h e  S C S  i n  J u n e  o f  1 9 8 2

a n d  w a s  s u b m i t t e d  i n  i t s  e n t i n e t y .  T h e  l i s t  w a s  c o m p i l e d  b y  M n .

G e o n g e  c o o k  a n d  A s s o c i a t e s  t t s c s  r e p o n t  s u b m i t t e d r f  .
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